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ȼɜɟɞɟɧɢɟ 
ɋɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. Ɉɧɨ ɩɪɨɢɡɜɨɞɢɬ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ ɞɥɹ ɧɚɫɟɥɟɧɢɹ, ɫɵɪɶɟ ɞɥɹ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɢ ɞɪɭɝɢɟ ɧɭɠɞɵ ɨɛɳɟɫɬɜɚ. 
ɉɨɷɬɨɦɭ, ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɚ 
ɞɚɥɶɧɟɣɲɟɝɨ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɫɥɢ.  
ȼɵɫɨɤɨɪɚɡɜɢɬɨɟ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ 
ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ ɫɬɪɚɧɵ [4], ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɩɨɜɵɲɟɧɢɹ 
ɠɢɡɧɟɧɧɨɝɨ ɭɪɨɜɧɹ ɬɪɭɞɹɳɢɯɫɹ. Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ — 
ɨɛɟɫɩɟɱɟɧɢɟ ɞɚɥɶɧɟɣɲɟɝɨ ɪɨɫɬɚ ɢ ɛɨɥɶɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɜɫɟɦɟɪɧɨɟ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɟɦɥɟɞɟɥɢɹ ɢ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ ɞɥɹ ɛɨɥɟɟ 
ɩɨɥɧɨɝɨ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɧɚɫɟɥɟɧɢɹ ɜ ɩɪɨɞɭɤɬɚɯ ɩɢɬɚɧɢɹ ɢ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɫɵɪɶɟ, ɫɨɡɞɚɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɪɟɡɟɪɜɨɜ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. 
ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɱɜɵ, ɩɨɜɵɲɚɟɬɫɹ ɟɟ ɩɥɨɞɨɪɨɞɢɟ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɬɨɢɬ ɜɨɩɪɨɫ ɨ ɩɪɚɜɢɥɶɧɨɦ ɪɚɰɢɨɧɚɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɡɟɦɟɥɶ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ, ɩɚɲɧɢ, ɝɞɟ ɜɨɩɪɨɫɵ 
ɩɨɱɜɵ, ɟɟ ɩɥɨɞɨɪɨɞɢɹ ɢɦɟɸɬ ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. 
     Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɬɚɧɨɜɤɚ ɜɨɩɪɨɫɚ ɨ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦɵ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜɩɨɥɧɟ ɩɪɚɜɨɦɟɪɧɚ ɢ ɬɪɟɛɭɟɬ ɫɤɨɪɟɣɲɟɝɨ 
ɪɚɡɪɟɲɟɧɢɹ.  
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɚɡɪɚɛɨɬɚɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɨɰɟɧɢɜɚɧɢɹ 
ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (Ɂɋɏɇ). Ɉɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɢɧɫɬɪɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɢɬɫɹ ɩɨɫɬɨɹɧɧɨ ɩɨɩɨɥɧɹɟɦɚɹ ɢ ɭɬɨɱɧɹɟɦɚɹ 
ɫɢɫɬɟɦɚ ɡɧɚɧɢɣ ɨ ɡɟɦɥɹɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɤɚɤ ɨ ɫɥɨɠɧɵɯ, 
ɦɧɨɝɨɮɚɤɬɨɪɧɵɯ ɨɛɴɟɤɬɚɯ. 
ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɡɟɦɟɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ 
ɜɵɯɨɞɢɬ ɧɚ ɩɟɪɜɵɣ ɩɥɚɧ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɩɨ ɷɮɮɟɤɬɢɜɧɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɜɫɟɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ 
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ɭɪɨɜɧɹɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɚɤɬɭɚɥɶɧɨ ɩɨɫɬɪɨɟɧɢɟ ɧɨɜɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ 
ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ Ɂɋɏɇ, ɤɚɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɨɫɧɨɜɵ 
ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (ɋɉɉɊ) ɜ ɨɛɥɚɫɬɢ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɹɦɢ ɚɝɪɚɪɧɨɣ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɩɪɢɜɥɟɱɟɧɢɹ 
ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (Ƚɉɂ). Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɫɨɜɪɟɦɟɧɧɨɣ 
ɋɉɉɊ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɨɫɧɨɜɵ ɭɩɪɚɜɥɟɧɢɹ 
ɡɟɦɟɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɥɸɛɨɝɨ ɭɪɨɜɧɹ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɨɰɟɫɫɨɜ 
ɩɪɢɧɹɬɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɚɤɬɭɚɥɶɧɨɣ ɢ 
ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
ɋɟɝɨɞɧɹ, ɚɤɬɭɚɥɶɧɨɫɬɶ ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɢ 
ɩɪɚɜɢɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɫɨɞɟɪɠɚɧɢɢ ɡɟɦɥɢ, ɟɟ ɟɫɬɟɫɬɜɟɧɧɵɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɡɪɚɫɬɚɸɬ, ɡɚ ɫɱɟɬ ɷɬɨɝɨ ɡɟɦɥɹ ɹɜɥɹɟɬɫɹ 
ɜɵɝɨɞɧɨɣ ɫɮɟɪɨɣ ɞɥɹ ɢɧɜɟɫɬɢɰɢɣ. ɑɬɨɛɵ ɫɞɟɥɚɬɶ ɜɵɛɨɪ ɨɛɴɟɤɬɚ ɧɚɢɛɨɥɟɟ 
ɜɵɝɨɞɧɨ, ɧɟɨɛɯɨɞɢɦɚ ɩɪɨɰɟɞɭɪɚ ɨɩɢɫɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɞɥɹ 
ɦɟɬɪɢɤ ɨɰɟɧɢɜɚɧɢɹ. Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɞɚɤɬɨɪɚ 
ɮɨɪɦɭɥ. 
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1 Ɉɛɡɨɪɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
ɋɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ — ɢɞɟɚɥɶɧɚɹ ɫɪɟɞɚ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ (ɂɌ). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɛɥɟɦɚ ɜɵɛɨɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ ɢɡ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɫɬɚɧɞɚɪɬɧɭɸ ɩɪɨɰɟɞɭɪɭ. ȼ 
ɷɬɨɦ ɫɦɵɫɥɟ ɪɨɫɫɢɣɫɤɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɫɢɥɶɧɨ ɭɫɬɭɩɚɸɬ ɡɚɪɭɛɟɠɧɵɦ 
ɤɨɧɤɭɪɟɧɬɚɦ. ɐɟɥɶ ɞɚɧɧɨɣ ȼɄɊ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɭɥɹ ɪɟɞɚɤɬɨɪɚ 
ɮɨɪɦɭɥ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɰɟɧɢɜɚɧɢɹ ɡɟɦɟɥɶ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɦɨɠɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɨɰɟɧɤɭ ɡɟɦɟɥɶ. 
 
1.1 ɉɪɨɛɥɟɦɵ ɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ  
 
Ⱥɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɹɜɥɹɟɬɫɹ ɡɚɦɟɬɧɨɟ ɨɬɫɬɚɜɚɧɢɟ ɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɜɟɞɭɳɢɦ ɚɝɪɚɪɧɵɦ ɝɨɫɭɞɚɪɫɬɜɚɦ. ɉɨ ɞɚɧɧɵɦ [3], ɤɨɬɨɪɵɦɢ ɨɩɟɪɢɪɭɸɬ ɭɱёɧɵɟ, 
ɢɫɫɥɟɞɭɸɳɢɟ ɷɬɨɬ ɜɨɩɪɨɫ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜ Ɋɨɫɫɢɢ 
ɫɟɝɨɞɧɹ ɩɪɢɛɥɢɠɟɧɨ ɤ ɬɨɦɭ ɭɪɨɜɧɸ, ɤɚɤɨɣ ɛɵɥ ɜ ɋɋɋɊ ɜ 70-ɯ ɝɨɞɚɯ XX ɜɟɤɚ. 
ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɜɟɞɭɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɫɥɭɠɚɬ ɢɦɟɧɧɨ ɩɟɪɟɞɨɜɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, 
ɨɞɧɚɤɨ ɫ ɷɬɢɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫɟɣɱɚɫ ɫɭɳɟɫɬɜɭɸɬ 
ɧɟɤɨɬɨɪɵɟ ɫɥɨɠɧɨɫɬɢ.  
ȼ ɧɵɧɟɲɧɟɦ ɫɨɫɬɨɹɧɢɢ ɪɚɡɜɢɬɢɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȺɉɄ) 
ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɟɝɨ ɛɵɫɬɪɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɤɚɤ ɩɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɬɚɤ ɢ ɟё ɪɟɝɢɨɧɨɜ ɩɨ ɪɟɲɟɧɢɸ ɜɨɩɪɨɫɨɜ 
ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ ɢ ɜɵɧɭɠɞɟɧɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ ȺɉɄ, ɟɝɨ ɚɜɬɨɦɚɬɢɡɚɰɢɹ, ɫɨɜɪɟɦɟɧɧɚɹ ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɪɚɡɜɢɬɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫ ɤɚɠɞɨɣ ɟɞɢɧɢɰɵ 
ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɪɟɫɭɪɫɨɜ ɩɨɥɭɱɢɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ, ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ 
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ɪɚɡɧɨɫɨɪɬɧɨɫɬɶ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ — ɷɬɨ ɢ ɟɫɬɶ 
ɷɮɮɟɤɬɢɜɧɟɣɲɢɣ ɫɩɨɫɨɛ ɪɚɡɜɢɬɢɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ.  
ɂɧɧɨɜɚɰɢɨɧɧɨɟ ɪɚɡɜɢɬɢɟ ȺɉɄ ɡɚɦɟɞɥɹɟɬɫɹ ɜ ɬɨɦ ɱɢɫɥɟ ɢɡ-ɡɚ ɧɢɡɤɨɝɨ 
ɭɪɨɜɧɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɳɟɧɧɨɫɬɢ, ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɦɨɣ ɬɟɯɧɢɱɟɫɤɢɦ 
ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɭɪɨɜɧɟɦ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɟɣ 
ɤɚɞɪɨɜ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɦɢɪɨɜɨɣ ɢ ɟɜɪɨɩɟɣɫɤɢɣ ɨɩɵɬ ɜɟɞɟɧɢɹ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɛɨɬ ɭɠɟ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ 
ɬɟɯɧɨɥɨɝɢɹɦɢ, ɜ Ɋɨɫɫɢɢ ɷɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɟɳɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɤɪɵɬɨ ɢ ɩɨ 
ɦɧɨɝɢɦ ɩɪɢɱɢɧɚɦ ɧɟ ɩɨɥɭɱɚɟɬ ɞɨɥɠɧɨɝɨ ɜɧɢɦɚɧɢɹ.  
ɉɪɢ ɪɚɰɢɨɧɚɥɶɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɭɥɭɱɲɚɸɬɫɹ ɬɚɤɢɟ ɧɟɦɚɥɨɜɚɠɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ 
ɨɩɟɪɚɬɢɜɧɨɫɬɶ, ɱёɬɤɚɹ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɞɟɣɫɬɜɢɣ; ɭɫɤɨɪɹɟɬɫɹ ɬɟɦɩ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɚɱɟɫɬɜɨ ɢɡɝɨɬɨɜɥɹɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. 
ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɨɬɫɥɟɞɢɬɶ ɯɨɞ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯ ɢɥɢ 
ɢɧɵɯ ɨɩɟɪɚɰɢɣ, ɫɜɨɟɜɪɟɦɟɧɧɨ ɡɚɦɟɬɢɬɶ ɜɨɡɦɨɠɧɵɟ ɧɟɩɨɥɚɞɤɢ ɢ ɭɫɬɪɚɧɢɬɶ ɢɯ 
ɞɨ ɬɨɝɨ ɦɨɦɟɧɬɚ, ɩɨɤɚ ɨɧɢ ɭɫɭɝɭɛɹɬ ɩɨɥɨɠɟɧɢɟ ɞɟɥ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɗɬɨ 
ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɫɟɝɨɞɧɹ, ɤɨɝɞɚ ɢɡ-ɡɚ ɨɞɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɦɨɠɟɬ ɨɫɬɚɧɨɜɢɬɶɫɹ 
ɜɟɫɶ ɩɪɨɰɟɫɫ. 
ɋɟɣɱɚɫ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɫɟɥɶɫɤɨɦ 
ɯɨɡɹɣɫɬɜɟ ɧɟɨɛɵɱɚɣɧɨ ɜɵɫɨɤɢ. ȼ ɪɚɡɧɵɯ ɫɭɛɴɟɤɬɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɭɠɟ 
ɩɪɨɯɨɞɹɬ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɱɟɫɬɜɟɧɧɨ 
ɧɨɜɵɯ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ɢ ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɧɢɦɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ 
ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɫ ɨɩɨɪɨɣ ɧɚ ɨɩɵɬ ɡɚɪɭɛɟɠɧɵɯ ɡɚɩɚɞɧɵɯ ɫɬɪɚɧ, ɤɨɬɨɪɵɟ ɧɚ 
ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɟɭɫɩɟɥɢ ɜ ȺɉɄ. ȼ Ɋɨɫɫɢɢ ɬɚɤɠɟ ɮɨɪɦɢɪɭɸɬɫɹ 
ɤɨɧɫɭɥɶɬɚɰɢɨɧɧɵɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ, ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɰɟɧɬɪɵ, ɝɨɬɨɜɵɟ ɜɫɟɝɞɚ 
ɩɨɞɫɨɛɢɬɶ ɬɟɦ ɢɥɢ ɢɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɚɦ ɩɭɬɟɦ ɢɯ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢɧɵɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. ɇɚɤɨɧɟɰ, ɩɨɥɧɵɦ ɯɨɞɨɦ 
ɪɚɡɜɢɜɚɟɬɫɹ ɢ ɧɚɭɱɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɧɚɦɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɨɬɪɚɫɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.  
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1.2 ɉɪɢɦɟɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ         
ɩɪɨɢɡɜɨɞɫɬɜɟ 
 
ȼ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɫɬɚɥɢ ɜɫɬɪɟɱɚɬɶɫɹ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ. ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɫɱɟɬɚ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɰɢɨɧɨɜ ɤɨɪɦɥɟɧɢɹ ɢ ɤɨɪɦɨɜɵɯ ɫɦɟɫɟɣ 
ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɠɢɜɨɬɧɵɯ. Ɋɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɞɥɹ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɭɱɟɬɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. Ɍɚɤɢɟ 
ɩɪɨɝɪɚɦɦɵ ɭɱɢɬɵɜɚɸɬ ɢ ɚɧɚɥɢɡɢɪɭɸɬ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɫɨɫɬɨɹɧɢɹ ɤɨɪɦɨɜ ɢ 
ɫɵɪɶɟɜɵɯ ɡɚɩɚɫɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɜɟɞɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɯɨɞɨɦ ɞɜɢɠɟɧɢɹ ɤɨɪɦɨɜ 
ɢ ɫɵɪɶɹ, ɨɩɪɟɞɟɥɹɟɬ ɞɟɮɢɰɢɬ ɤɨɪɦɨɜ ɢ ɫɵɪɶɟɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɧɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɤɨɪɦɥɟɧɢɹ ɠɢɜɨɬɧɵɯ, 
ɮɨɪɦɢɪɭɟɬ ɡɚɹɜɤɢ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɤɨɪɦɨɜ ɢ ɫɵɪɶɹ, ɩɪɨɜɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɤɨɪɦɨɜɨɣ ɛɚɡɵ. 
Ɍɚɤ ɠɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ 
ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ — ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ (Ƚɂɋ). Ɉɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 
ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ ɜ ɨɬɪɚɫɥɢ 
ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ ɢ ɹɜɥɹɸɳɢɟɫɹ ɨɞɧɢɦ ɢɡ ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɦɩɥɟɤɫɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 
ɨɫɧɨɜɟ ȽɅɈɇȺɋɋ/GPS ɧɚɜɢɝɚɰɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 
ɋɟɣɱɚɫ ɜ Ɋɨɫɫɢɢ ɩɪɨɯɨɞɹɬ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɧɫɭɥɶɬɚɰɢɨɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ [5], ɫɨɞɟɣɫɬɜɢɹ ɭɫɬɨɣɱɢɜɨɦɭ ɟɝɨ ɪɚɡɜɢɬɢɸ ɧɚ 
ɨɫɧɨɜɟ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, ɫɨɡɞɚɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɭɫɥɨɜɢɣ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɢ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɫɩɟɰɢɚɥɢɫɬɨɜ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜɫɟɯ ɮɨɪɦ ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɮɟɪɦɟɪɨɜ ɜ 
ɩɨɥɭɱɟɧɢɢ ɡɧɚɧɢɣ ɨ ɧɨɜɟɣɲɢɯ ɞɨɫɬɢɠɟɧɢɹɯ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɦɢɪɨɜɨɣ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɧɚɭɤɢ, ɬɟɯɧɨɥɨɝɢɹɯ ɢ ɬɟɯɧɢɤɢ, ɩɟɪɟɞɨɜɨɦ ɨɬɟɱɟɫɬɜɟɧɧɨɦ 
ɢ ɡɚɪɭɛɟɠɧɨɦ ɨɩɵɬɟ. 
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1.3 ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɨɰɟɧɢɜɚɧɢɹ ɡɟɦɟɥɶ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
Ɂɚɞɚɱɚ ɨɰɟɧɢɜɚɧɢɹ ɡɟɦɟɥɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ [1] ɢɦɟɟɬ 
ɰɟɥɵɣ ɪɹɞ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ, ɧɚɱɢɧɚɹ ɨɬ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɰɟɧɢɜɚɧɢɹ 
ɪɟɫɭɪɫɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɫɭɛɴɟɤɬɨɜ Ɏɟɞɟɪɚɰɢɢ ɢ ɡɚɤɚɧɱɢɜɚɹ ɨɰɟɧɤɨɣ ɪɵɧɨɱɧɨɣ 
ɫɬɨɢɦɨɫɬɢ ɧɟɛɨɥɶɲɢɯ ɮɟɪɦɟɪɫɤɢɯ ɯɨɡɹɣɫɬɜ. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 
ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɧɟɧɢɣ ɷɬɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ ɨɰɟɧɢɜɚɧɢɟ 
ɡɚɥɟɠɧɵɯ ɡɟɦɟɥɶ ɞɥɹ ɢɯ ɞɚɥɶɧɟɣɲɟɣ ɩɨɷɬɚɩɧɨɣ ɪɟɤɭɥɶɬɢɜɚɰɢɢ.  
Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɰɟɧɢɜɚɧɢɹ Ɂɋɏɇ ɫɨɞɟɪɠɢɬ ɫɟɦɶ 
ɬɟɦɚɬɢɱɟɫɤɢɯ ɫɥɨɟɜ. Ʉɚɠɞɵɣ ɫɥɨɣ ɢɦɟɟɬ ɧɚɛɨɪ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ, 
ɬɚɤɢɯ ɤɚɤ ɜɵɱɢɫɥɢɦɵɟ ɩɪɢɡɧɚɤɢ, ɢɫɬɨɱɧɢɤɢ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 
ɚɥɝɨɪɢɬɦɵ ɢ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɣ. Ɉɩɪɟɞɟɥɟɧɵ ɩɪɨɰɟɞɭɪɵ ɜɵɱɢɫɥɟɧɢɹ ɩɪɢɡɧɚɤɨɜ 
ɫ ɭɱёɬɨɦ ɮɚɤɬɨɪɚ ɜɪɟɦɟɧɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ: ɦɟɠɫɟɡɨɧɧɚɹ ɢ ɜɧɭɬɪɢ ɫɟɡɨɧɧɚɹ 
ɞɢɧɚɦɢɤɚ ɨɛɴɟɤɬɨɜ ɢ ɨɫɧɨɜɧɵɟ ɤɚɬɟɝɨɪɢɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. ɂɧɮɨɪɦɚɰɢɨɧɧɨ-
ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɩɨɞɞɟɪɠɤɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ, ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɜɵɲɟ 
ɢɧɮɨɪɦɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɚ ɧɚ ɨɫɧɨɜɟ ɤɨɦɛɢɧɚɰɢɢ ɪɟɥɹɰɢɨɧɧɵɯ ɛɚɡ 
ɞɚɧɧɵɯ, Ƚɂɋ, ɛɚɡ ɞɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɨɰɟɞɭɪ 
ɜɵɱɢɫɥɟɧɢɹ ɩɪɢɡɧɚɤɨɜ Ɂɋɏɇ. Ⱦɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɧ ɦɟɬɨɞ ɨɰɟɧɢɜɚɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɞɨɫɬɭɩɧɨɫɬɢ Ɂɋɏɇ. Ɇɨɞɟɥɶ ɧɚɲɥɚ ɫɜɨё ɩɪɚɤɬɢɱɟɫɤɨɟ 
ɩɪɢɥɨɠɟɧɢɟ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɰɟɧɢɜɚɧɢɹ 
ɡɚɥɟɠɧɵɯ ɡɟɦɟɥɶ Ɇɚɧɫɤɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɩɨɫɬɪɨɟɧɢɢ ɪɟɝɢɨɧɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɫɦɢɱɟɫɤɨɝɨ 
ɦɨɧɢɬɨɪɢɧɝɚ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɪɚɣɨɧɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.   
 
1.3.1 Ⱥɪɯɢɬɟɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
 
Ȼɚɡɚ ɡɧɚɧɢɣ ɫɨɞɟɪɠɢɬ ɪɟɩɨɡɢɬɨɪɢɣ ɨɧɬɨɥɨɝɢɣ, ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɪɟɞɫɬɜɚ 
ɨɛɟɫɩɟɱɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ, ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ ɢ ɢɡɦɟɧɟɧɢɹɦɢ 
[2]. Ɋɟɞɚɤɬɨɪ ɛɚɡɵ ɡɧɚɧɢɣ ɩɨɡɜɨɥɹɟɬ ɷɤɫɩɟɪɬɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ ɫɨɞɟɪɠɚɧɢɟ 
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ɨɧɬɨɥɨɝɢɢ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɢɚɥɨɝɨɜɵɟ ɨɩɟɪɚɰɢɢ ɩɨ ɫɨɡɞɚɧɢɸ ɧɨɜɨɣ ɨɧɬɨɥɨɝɢɢ ɢ 
ɟɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɜ ɱɚɫɬɢ ɨɩɢɫɚɧɢɹ ɬɚɤɫɨɧɨɦɢɢ, ɦɟɬɪɢɤ ɢɡɦɟɪɟɧɢɹ ɧɚɬɭɪɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɨɜ ɨɰɟɧɢɜɚɧɢɹ (ɈɈ) ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ. 
Ƚɟɧɟɪɚɬɨɪ ɫɯɟɦɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ (ɋɊɁ) ɩɨɡɜɨɥɹɟɬ ɷɤɫɩɟɪɬɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɡɚɞɚɱɢ, ɫɨɡɞɚɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɦɨɞɟɥɶ ɨɩɢɫɚɧɢɹ ɡɚɞɚɱɢ ɜ 
ɪɚɦɤɚɯ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜɟɪɫɢɢ ɨɧɬɨɥɨɝɢɢ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɩɟɪɚɰɢɢ ɩɨ 
ɦɢɝɪɚɰɢɢ ɨɩɢɫɚɧɢɹ ɡɚɞɚɱɢ ɜ ɨɛɧɨɜɥɟɧɧɵɟ ɜɟɪɫɢɢ ɨɧɬɨɥɨɝɢɢ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɢ 
ɦɨɞɢɮɢɤɚɰɢɢ ɨɧɬɨɥɨɝɢɢ ɜɨɡɧɢɤɚɟɬ ɩɪɨɰɟɞɭɪɚ ɨɩɢɫɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɫɨɨɬɧɨɲɟɧɢɣ ɞɥɹ ɦɟɬɪɢɤ ɨɰɟɧɢɜɚɧɢɹ. Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ, ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɤɚɤ ɤɨɦɩɨɧɟɧɬɚ ɜ ɪɟɞɚɤɬɨɪ 
ɛɚɡɵ ɡɧɚɧɢɣ ɢ ɝɟɧɟɪɚɬɨɪ ɫɯɟɦɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ. ɉɨɦɢɦɨ ɛɚɡɨɜɵɯ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɝɟɧɟɪɚɬɨɪ ɮɨɪɦɭɥ ɫɨɞɟɪɠɢɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɚɛɥɢɱɧɨ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ. 
Ɋɟɞɚɤɬɨɪ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɚɧɧɵɯ (ȽɉȾ) ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɢ 
ɨɩɟɪɢɪɨɜɚɧɢɹ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦ ɨɩɢɫɚɧɢɟɦ ɷɤɡɟɦɩɥɹɪɚ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ. 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɩɭɫɬɨɝɨ ɷɤɡɟɦɩɥɹɪɚ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ ɦɨɞɭɥɶ ɜɵɝɪɭɡɤɢ ɋɊɁ 
ɩɨɪɨɠɞɚɟɬ ɲɚɛɥɨɧ ɜɟɤɬɨɪɧɨɝɨ ɫɥɨɹ ɫ ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɦ ɧɚɛɨɪɨɦ ɚɬɪɢɛɭɬɨɜ, 
ɡɚɞɚɧɧɵɯ ɜ ɫɯɟɦɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɣ ɩɨɦɟɳɚɟɬɫɹ ɜ ɛɚɡɭ ȽɉȾ. Ɂɚɬɟɦ ɫɥɨɣ 
ɧɚɩɨɥɧɹɟɬɫɹ ɞɚɧɧɵɦɢ ɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ ɈɈ, ɬɟɦ ɫɚɦɵɦ 
ɮɨɪɦɢɪɭɟɬɫɹ ɜɟɤɬɨɪɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɧɚ ɚɧɚɥɢɡɢɪɭɟɦɭɸ ɬɟɪɪɢɬɨɪɢɸ, 
ɫɨɞɟɪɠɚɳɟɟ ɦɧɨɠɟɫɬɜɨ ɈɈ ɤɚɤ ɝɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 
Ⱥɬɪɢɛɭɬɢɜɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɧɚɬɭɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɈɈ. 
ɉɨɫɬɚɜɤɚ ɚɬɪɢɛɭɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ — ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɦɨɞɭɥɹ ɢɦɩɨɪɬɚ-
ɷɤɫɩɨɪɬɚ ɞɚɧɧɵɯ. Ⱦɚɧɧɵɣ ɦɨɞɭɥɶ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ ɢ ɞɪɭɝɢɦɢ ɜɧɟɲɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɤɨɫɦɨɫɧɢɦɤɨɜ, ɧɚɡɟɦɧɵɯ 
ɢɡɦɟɪɟɧɢɣ, ɞɚɧɧɵɯ ɦɟɬɟɨɫɬɚɧɰɢɣ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ. 
Ɋɚɫɱɟɬ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɢ ɮɢɧɢɲɧɵɯ ɨɰɟɧɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɨɞɭɥɟɦ 
ɪɚɫɱɟɬɚ ɨɰɟɧɨɤ. ȼɢɡɭɚɥɢɡɚɰɢɹ ɨɰɟɧɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ 
ɪɚɫɱɟɬɱɢɤɚ, ɩɨɡɜɨɥɹɸɳɢɣ ɮɨɪɦɢɪɨɜɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
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ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɜɟɤɬɨɪɧɵɯ ɫɥɨɟɜ ɫ ɜɵɱɢɫɥɟɧɧɵɦɢ ɚɬɪɢɛɭɬɚɦɢ, ɚ ɬɚɤɠɟ 
ɨɬɨɛɪɚɠɚɬɶ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ ɥɢɛɨ ɫɪɟɞɫɬɜɚɦɢ ɞɟɥɨɜɨɣ ɝɪɚɮɢɤɢ. ȼɫɹ 
ɚɪɯɢɬɟɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 
 
 
 
Ɋɢɫɭɧɨɤ 1 — Ⱥɪɯɢɬɟɤɬɭɪɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 
 
1.4 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɞɚɤɬɨɪɨɜ ɮɨɪɦɭɥ 
 
Ɋɟɞɚɤɬɨɪ ɮɨɪɦɭɥ — ɢɧɫɬɪɭɦɟɧɬ ɜɢɡɭɚɥɶɧɨɝɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, 
ɪɚɡɦɟɳɚɸɳɢɣ ɫɬɪɭɤɬɭɪɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɮɨɪɦɭɥ, ɜ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɫ 
ɤɥɚɜɢɚɬɭɪɵ ɢ ɜɫɬɚɜɥɹɬɶ ɢɡ ɛɭɮɟɪɚ ɱɢɫɥɚ, ɛɭɤɜɵ, ɫɢɦɜɨɥɵ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ. 
ȼɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ: 
a) ɫɨɫɬɚɜɥɟɧɢɟ ɮɨɪɦɭɥ ɫ ɩɨɦɨɳɶɸ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ;  
b) ɜɫɬɪɚɢɜɚɟɦɵɟ ɤɨɦɩɨɧɟɧɬɵ; 
c) ɫɢɦɜɨɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ. 
Ȼɚɡɚ ɡɧɚɧɢɣ
Ɋɟɞɚɤɬɨɪ ȻɁ Ƚɟɧɟɪɚɬɨɪ ɋɊɁ
1
Ɋɟɞɚɤɬɨɪ 
ȽɉȾ
2 3
Ɇɨɞɭɥɶ 
ɜɵɝɪɭɡɤɢ ɋɊɁ
6
Ɇɨɞɭɥɶ ɢɦɩɨɪɬɚ-ɷɤɫɩɨɪɬɚ ɞɚɧɧɵɯ8
Ɇɨɞɭɥɶ 
ɪɚɫɱɟɬɚ ɨɰɟɧɨɤ
9
ɅɉɊ
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 
ɫɢɫɬɟɦɚ 
ɚɝɪɨɦɨɧɢɬɨɪɢɧɝɚ
ȼɧɟɲɧɢɟ 
ɫɢɫɬɟɦɵ
Ȼɚɡɚ ȽɉȾ
5
7
Ɋɟɞɚɤɬɨɪ 
ɮɨɪɦɭɥ
4
ɂɧɬɟɪɮɟɣɫ 
ɪɚɫɱɟɬɱɢɤɚ
10
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1.4.1 Ɋɟɞɚɤɬɨɪ ɮɨɪɦɭɥ Microsoft Equation 3.0 
 
Ɋɟɞɚɤɬɨɪ ɮɨɪɦɭɥ Microsoft Equation [6] ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɦɩɚɧɢɢ 
Design Science. ɋɨɡɞɚɜɚɟɦɵɟ ɪɟɞɚɤɬɨɪɨɦ ɮɨɪɦɭɥɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 
ɩɪɢɥɨɠɟɧɢɹɯ ɤɨɪɩɨɪɚɰɢɢ Microsoft, ɩɪɟɠɞɟ ɜɫɟɝɨ ɜ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ Word, 
ɬɚɤɠɟ ɜ ɩɪɨɝɪɚɦɦɟ ɩɪɟɡɟɧɬɚɰɢɣ PowerPoint, ɬɚɛɥɢɱɧɨɦ ɩɪɨɰɟɫɫɨɪɟ Excel. ȼ 
ɷɬɨɦ ɪɟɞɚɤɬɨɪɟ ɮɨɪɦɭɥ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɫɥɨɠɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ, 
ɢɫɩɨɥɶɡɭɹ ɫɢɦɜɨɥɵ ɢ ɲɚɛɥɨɧɵ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. ɉɚɧɟɥɶ ɫɨɞɟɪɠɢɬ ɛɨɥɟɟ 
150 ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɢɦɜɨɥɨɜ ɢ ɛɨɥɟɟ 120 ɲɚɛɥɨɧɨɜ ɞɪɨɛɟɣ, ɫɭɦɦ, ɩɪɟɞɟɥɨɜ ɢ 
ɬ.ɞ. ɒɚɛɥɨɧɵ ɦɨɠɧɨ ɜɤɥɚɞɵɜɚɬɶ ɨɞɢɧ ɜ ɞɪɭɝɨɣ, ɫɨɡɞɚɜɚɹ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ 
ɮɨɪɦɭɥɵ. 
Ɏɨɪɦɭɥɵ ɢɦɟɸɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɢɥɥɸɫɬɪɚɬɢɜɧɵɣ ɯɚɪɚɤɬɟɪ, ɮɚɤɬɢɱɟɫɤɢ 
ɨɧɢ ɹɜɥɹɸɬɫɹ ɫɬɢɥɢɡɨɜɚɧɧɵɦɢ ɪɢɫɭɧɤɚɦɢ, ɢ ɩɨɷɬɨɦɭ ɩɨ ɧɢɦ ɧɟɥɶɡɹ ɩɪɨɜɨɞɢɬɶ 
ɜɵɱɢɫɥɟɧɢɹ. Ɏɨɪɦɭɥɵ ɜ ɩɪɨɰɟɫɫɟ ɫɨɡɞɚɧɢɹ ɨɮɨɪɦɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɢɧɹɬɵɦɢ ɜ ɪɟɞɚɤɬɨɪɟ ɩɪɚɜɢɥɚɦɢ ɡɚɩɢɫɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɧɨ 
ɫɬɢɥɢ ɢ ɪɚɡɦɟɪɵ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɩɨ ɠɟɥɚɧɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ. 
Ɏɨɪɦɭɥɚ, ɫɨɡɞɚɧɧɚɹ ɜ Microsoft Equation, ɹɜɥɹɟɬɫɹ «ɨɛɴɟɤɬɨɦ», ɤɨɬɨɪɵɣ 
ɡɚɧɢɦɚɟɬ ɜ ɞɨɤɭɦɟɧɬɟ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɨɛɥɚɫɬɶ ɢ ɦɨɠɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɥɢɛɨ 
ɩɨɜɟɪɯ ɬɟɤɫɬɚ, ɥɢɛɨ ɜɧɭɬɪɢ ɬɟɤɫɬɚ. 
 
 
 
Ɋɢɫɭɧɨɤ 2 — Ɋɟɞɚɤɬɨɪ ɮɨɪɦɭɥ Microsoft Equation 3.0 
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1.4.2 Ɋɟɞɚɤɬɨɪ ɮɨɪɦɭɥ MathType 
 
MathType — ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɧɚɛɨɪɚ ɮɨɪɦɭɥ ɢ 
ɭɪɚɜɧɟɧɢɣ ɜ ɞɨɤɭɦɟɧɬɚɯ [6]. ɉɪɢɦɟɧɹɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɥɸɛɵɦ ɬɟɤɫɬɨɜɵɦ 
ɪɟɞɚɤɬɨɪɨɦ, ɩɪɟɡɟɧɬɚɰɢɨɧɧɨɣ ɢɥɢ ɩɨɥɢɝɪɚɮɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɨɣ. Ɋɚɛɨɬɚɟɬ ɫ 
ɛɨɥɟɟ ɱɟɦ 350 ɩɪɢɥɨɠɟɧɢɹɦɢ ɢ ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ: Microsoft 
Office, MATLAB, Wikipedia, Mathematica, Gmail, Maple, Google Docs, 
OpenOffice, Mathcad, Adobe InDesign. 
 
 
 
Ɋɢɫɭɧɨɤ 3 — Ɋɟɞɚɤɬɨɪ ɮɨɪɦɭɥ MathType 
 
Ɋɟɞɚɤɬɨɪ ɫɨɞɟɪɠɢɬ ɨɝɪɨɦɧɭɸ ɤɨɥɥɟɤɰɢɸ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɢ 
ɫɢɦɜɨɥɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɛɟɡ ɬɪɭɞɚ ɧɚɩɢɫɚɬɶ ɞɚɠɟ ɫɚɦɨɟ ɫɥɨɠɧɨɟ ɭɪɚɜɧɟɧɢɟ 
(ɛɨɥɟɟ 500 ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɢɦɜɨɥɨɜ ɢ ɲɚɛɥɨɧɨɜ: ɞɪɨɛɢ, ɪɚɞɢɤɚɥɵ, ɫɭɦɦɵ, 
ɢɧɬɟɝɪɚɥɵ, ɩɪɨɢɡɜɟɞɟɧɢɹ, ɦɚɬɪɢɰɵ, ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɤɜɚɞɪɚɬɧɵɯ ɢ ɮɢɝɭɪɧɵɯ 
ɫɤɨɛɨɤ).  
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Ɉɫɨɛɟɧɧɨɫɬɢ ɞɚɧɧɨɝɨ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ: 
a) ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɛɨɪ ɲɪɢɮɬɨɜ, ɫɬɢɥɹ, ɢɧɬɟɪɜɚɥɚ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨ 
ɜɪɟɦɹ ɧɚɛɨɪɚ ɭɪɚɜɧɟɧɢɹ; 
b) ɜɜɨɞ ɜɵɪɚɠɟɧɢɣ ɜɪɭɱɧɭɸ; 
c) ɩɨɥɭɱɟɧɧɵɟ ɭɪɚɜɧɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɪɢɫɭɧɤɚ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢɯ ɧɚ ɥɸɛɨɦ ɤɨɦɩɶɸɬɟɪɟ, ɞɚɠɟ ɬɚɦ, ɝɞɟ 
MathType ɧɟ ɭɫɬɚɧɨɜɥɟɧ; 
d) ɜɤɥɚɞɤɚ ɫ ɩɪɨɝɪɚɦɦɨɣ ɦɨɠɟɬ ɛɵɬɶ ɜɫɬɪɨɟɧɚ ɜ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ 
ɢɧɬɟɪɮɟɣɫɵ ɩɪɢɥɨɠɟɧɢɣ Word ɢ PowerPoint; 
e) ɩɨɞɞɟɪɠɤɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɭɠɟ ɜɫɬɚɜɥɟɧɧɵɯ ɮɨɪɦɭɥ ɞɨɫɬɭɩɧɚ ɥɸɛɨɦɭ 
ɩɨɥɶɡɨɜɚɬɟɥɸ, ɭ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ MathType; 
f) ɢɡɦɟɧɟɧɢɟ ɰɜɟɬɚ ɮɨɪɦɭɥ. 
 
1.5 ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 1 
  
ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜɵɲɟ ɪɟɞɚɤɬɨɪɵ, ɢɦɟɸɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɮɭɧɤɰɢɣ, 
ɧɨ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɬɨ, ɱɬɨ ɨɧɢ ɧɟ ɦɨɝɭɬ 
ɜɵɱɢɫɥɹɬɶ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ. ɉɨɷɬɨɦɭ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɪɟɞɚɤɬɨɪ 
ɞɨɥɠɟɧ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɬɶ. 
ɋɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ, ɞɥɹ ɞɚɧɧɨɣ ȼɄɊ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɪɟɞɚɤɬɨɪ ɮɨɪɦɭɥ 
ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
a) ɩɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ ɢ ɜɵɜɨɞɚ 
ɪɟɡɭɥɶɬɚɬɚ; 
b) ɪɟɚɥɢɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ 
ɞɟɣɫɬɜɢɣ (ɫɥɨɠɟɧɢɟ, ɜɵɱɢɬɚɧɢɟ, ɞɟɥɟɧɢɟ, ɭɦɧɨɠɟɧɢɟ), ɢɡɜɥɟɱɟɧɢɟ 
ɤɜɚɞɪɚɬɧɨɝɨ ɤɨɪɧɹ, ɜɵɱɢɫɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ (ɤɨɫɢɧɭɫ, ɫɢɧɭɫ, ɬɚɧɝɟɧɫ, ɤɨɬɚɧɝɟɧɫ), ɥɨɝɚɪɢɮɦɨɜ, 
ɮɚɤɬɨɪɢɚɥɨɜ, ɜɨɡɜɟɞɟɧɢɟ ɱɢɫɥɚ ɜ ɫɬɟɩɟɧɶ. 
c) ɪɟɚɥɢɡɚɰɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɚɛɥɢɱɧɨ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ; 
d) ɮɭɧɤɰɢɢ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɮɨɪɦɭɥɵ; 
e) ɮɭɧɤɰɢɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɮɨɪɦɭɥ; 
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Ɍɚɤ ɠɟ ɞɚɧɧɵɣ ɪɟɞɚɤɬɨɪ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɬɚɤɢɦɢ ɮɭɧɤɰɢɹɦɢ ɤɚɤ: 
 
a) ɮɭɧɤɰɢɹ ɫɨɯɪɚɧɟɧɢɹ ɮɨɪɦɭɥ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 
b) ɮɭɧɤɰɢɹ ɢɡɜɥɟɱɟɧɢɹ ɮɨɪɦɭɥɵ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ; 
c) ɮɭɧɤɰɢɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ; 
d) ɮɭɧɤɰɢɹ ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ; 
e) ɪɟɚɥɢɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɛɪɨɫɚ ɪɟɡɭɥɶɬɚɬɚ; 
a) ɩɪɨɝɪɚɦɦɚ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 
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2 ɉɪɚɤɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
2.1 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ 
 
2.1.1 ȼɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
 
C# — ɤɨɦɩɢɥɢɪɭɟɦɵɣ ɹɡɵɤ ɫɨ ɫɬɪɨɝɨɣ ɬɢɩɢɡɚɰɢɟɣ [12], ɱɬɨ ɛɟɡɭɫɥɨɜɧɨ 
ɹɜɥɹɟɬɫɹ ɩɥɸɫɨɦ ɞɥɹ ɩɪɨɝɪɚɦɦ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɚɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. Ʉɨɦɩɢɥɹɰɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨɛɢɪɚɬɶ ɤɨɞ ɞɨ ɟɝɨ 
ɜɵɩɨɥɧɟɧɢɹ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ, ɚ ɫɬɪɨɝɚɹ ɬɢɩɢɡɚɰɢɹ ɩɨɡɜɨɥɹɟɬ 
ɛɵɫɬɪɨ ɢ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɩɨ ɩɚɦɹɬɢ ɯɪɚɧɢɬɶ ɞɚɧɧɵɟ ɢ ɩɪɢɜɨɞɢɬɶ 
ɨɞɧɢ ɬɢɩɵ ɞɚɧɧɵɯ ɤ ɞɪɭɝɢɦ. 
ȼ ɩɥɚɧɟ ɫɤɨɪɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ C# ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɞɜɭɥɢɱɧɨɟ ɦɧɟɧɢɟ. Ɍɚɤ 
ɤɚɤ ɷɬɨ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ, ɬɨ ɢ ɫɤɨɪɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɡɚɜɢɫɢɬ ɨɬ 
ɜɵɛɪɚɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ. Ⱦɥɹ ɩɪɨɫɬɵɯ ɡɚɞɚɱ ɫɤɨɪɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ɧɚ C# ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɵɫɬɪɚɹ, ɱɟɦ ɩɪɢ ɫɥɨɠɧɵɯ ɢ ɞɥɢɬɟɥɶɧɵɯ 
ɩɪɨɟɤɬɚɯ, ɜ ɤɨɬɨɪɵɯ 80% ɡɚɬɪɚɱɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɛɭɞɟɬ ɧɚɩɪɚɜɥɟɧɧɨ ɧɚ 
ɪɚɡɪɚɛɨɬɤɭ ɚɪɯɢɬɟɤɬɭɪɵ. 
ɋɥɨɠɧɨɫɬɶ ɚɪɯɢɬɟɤɬɭɪɵ ɨɛɵɱɧɨ ɨɤɭɩɚɟɬɫɹ ɩɪɨɫɬɨɬɨɣ ɩɨɞɞɟɪɠɤɨɣ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. C# ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɛɨɪɤɢ ɢ 
ɨɛɧɨɜɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɞɥɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɚɡɜɟɪɬɤɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚ 
ɧɟɫɤɨɥɶɤɢɯ ɭɫɬɪɨɣɫɬɜɚɯ ɨɞɧɨɜɪɟɦɟɧɧɨ. ɉɨɷɬɨɦɭ ɨɞɧɨɣ ɫɛɨɪɤɢ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɛɨɥɶɲɟ ɧɟ ɜɫɩɨɦɢɧɚɬɶ ɨ ɩɨɞɞɟɪɠɤɟ ɩɪɨɟɤɬɚ ɧɚ ɛɥɢɠɚɣɲɢɟ 
ɝɨɞɵ. 
Ɉɞɧɚ ɢɡ ɤɥɸɱɟɜɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ C# — ɩɪɢɥɨɠɟɧɢɟ ɦɢɧɢɦɭɦ ɭɫɢɥɢɣ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. ȼ ɨɬɥɢɱɢɢ ɨɬ ɋ++ ɩɪɢ ɩɨɞɞɟɪɠɤɟ 
ɩɪɨɟɤɬɚ, ɤɨɝɞɚ ɚɪɯɢɬɟɤɬɭɪɚ ɭɠɟ ɩɨɫɬɪɨɟɧɚ, ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɭɠɟ 
ɪɚɡɪɚɛɨɬɚɧ ɢ ɪɚɡɜɟɪɧɭɬ ɧɚ ɤɚɤɨɣ-ɥɢɛɨ ɫɢɫɬɟɦɟ ɢ ɤɨɝɞɚ ɛɭɞɭɬ ɧɟɨɛɯɨɞɢɦɵ 
ɤɚɤɢɟ-ɥɢɛɨ ɩɨɩɪɚɜɤɢ, ɬɨ ɞɨɫɬɚɬɨɱɧɨ ɞɨɛɚɜɢɬɶ ɧɟɫɤɨɥɶɤɨ ɫɬɪɨɤ ɤɨɞɚ, ɛɟɡ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɟɡɚɩɭɫɤɚ ɫɢɫɬɟɦɵ ɢɥɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ 
ɱɚɫɬɟɣ.  
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ɏɨɬɶ C# ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɟ ɹɜɥɹɟɬɫɹ ɦɭɥɶɬɢ ɩɥɚɬɮɨɪɦɟɧɧɵɦ ɹɡɵɤɨɦ, 
ɧɨ ɨɧ ɤɨɦɩɢɥɢɪɭɟɬɫɹ ɜ CIL, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɧɨɫɢɬɶ ɤɨɞ ɧɚ ɞɪɭɝɢɟ 
ɩɥɚɬɮɨɪɦɵ.  
Ɍɚɤ ɤɚɤ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C# ɩɨɞɞɟɪɠɢɜɚɟɬ ɤɨɦɩɚɧɢɹ Microsoft – 
ɨɬɥɚɞɤɚ ɩɪɨɝɪɚɦɦɵ ɜ Visual Studio ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɠɢɡɧɶ. Ɋɟɞɚɤɬɨɪ ɤɨɞɚ 
Visual Studio ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɧɢɩɩɟɬɵ ɢ ɚɜɬɨɡɚɩɨɥɧɟɧɢɟ ɤɨɞɚ, ɚ 
ReSharper ɨɬ JetBrains ɢ ɦɧɨɠɟɫɬɜɨ NuGet ɩɚɤɟɬɨɜ ɨɛɥɟɝɱɚɸɬ ɧɚɩɢɫɚɧɢɟ ɤɨɞɚ.  
 
2.1.2 Ɍɟɯɧɨɥɨɝɢɢ ɞɥɹ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ 
 
ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɩɪɨɝɪɚɦɦɧɨɦɭ ɩɪɨɞɭɤɬɭ, 
ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 
a) ɨɤɧɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɮɨɪɦɭɥ; 
b) ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ (ɱɬɟɧɢɟ, ɭɞɚɥɟɧɢɟ, 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ); 
c) ɨɤɧɨ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ; 
d) ɨɤɧɨ ɜɵɛɨɪɚ ȻȾ. 
əɡɵɤ ɋ# ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɥɨɝɢɤɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ [10]. ɗɬɨ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɚɩɢɫɚɧɢɟ ɮɨɪɦɭɥ ɜɪɭɱɧɭɸ ɢ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ, ɪɚɫɱɟɬ ɩɨ 
ɡɚɞɚɧɧɨɣ ɮɨɪɦɭɥɟ, ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɮɨɪɦɭɥ ɢ ɬ.ɞ.  
Windows Forms ɩɪɟɞɨɫɬɚɜɥɹɸɬ API ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ, ɩɨɡɜɨɥɹɹ ɫɨɡɞɚɜɚɬɶ ɟɝɨ ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɢɱɟɫɤɢɣ ɞɢɡɚɣɧɟɪ ɢ ɧɚɛɨɪ 
ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɟ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ [13] ɢɫɩɨɥɶɡɭɟɬɫɹ Entity Framework. Ɉɧ 
ɩɨɡɜɨɥɹɟɬ ɡɚɩɢɫɵɜɚɬɶ, ɩɨɥɭɱɚɬɶ, ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɢ ɭɞɚɥɹɬɶ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ȻȾ, 
ɨɩɢɫɵɜɚɹ ɥɢɲɶ ConnectionString ɜ ɤɨɧɬɟɤɫɬɟ ɤɨɧɫɬɪɭɤɬɨɪɚ DBContext. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɬɚɤ ɠɟ ɫɨɡɞɚɜɚɬɶ Ɍɚɛɥɢɰɵ ɧɚ ɨɫɧɨɜɟ ɤɥɚɫɫɨɜ, ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɵɩɨɥɧɟɧɢɹ ɦɢɝɪɚɰɢɢ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 
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2.1.3 ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ 
 
 Ȼɚɡɚ ɞɚɧɧɵɯ — ɷɬɨ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɭɩɨɪɹɞɨɱɟɧɧɨ 
ɯɪɚɧɢɬɶ ɞɚɧɧɵɟ ɨ ɝɪɭɩɩɟ ɨɛɴɟɤɬɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɨɞɢɧɚɤɨɜɵɦ ɧɚɛɨɪɨɦ ɫɜɨɣɫɬɜ.  
ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɬɢɩɚ ɛɚɡ ɞɚɧɧɵɯ: SQL ɢ NoSQL [7]. Ɇɟɠɞɭ ɫɨɛɨɣ NoSQL 
ɬɚɤ ɠɟ ɨɬɥɢɱɚɸɬɫɹ ɬɢɩɨɦ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ: 
a) ɯɪɚɧɢɥɢɳɟ «ɤɥɸɱ-ɡɧɚɱɟɧɢɟ»; 
b) ɯɪɚɧɢɥɢɳɟ ɫɟɦɟɣɫɬɜ ɤɨɥɨɧɨɤ; 
c) ɞɨɤɭɦɟɧɬɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɋɍȻȾ; 
d) ȻȾ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɨɜ. 
 Ʉɚɠɞɵɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɢɩɨɜ ɯɪɚɧɢɥɢɳɚ ɩɨɞɯɨɞɢɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɤɪɭɝɚ ɡɚɞɚɱ (ɧɚɩɪɢɦɟɪ, ɞɨɤɭɦɟɧɬɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɋɍȻȾ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɨɤɭɦɟɧɬɚɦɢ, ɝɪɚɮɨɜɢɞɧɵɟ ȻȾ 
— ɞɥɹ ɪɚɛɨɬɵ ɫ ɤɚɪɬɚɦɢ ɜ Google Maps ɢ ɬ.ɞ.). 
 ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɛɭɞɟɬ SQL — ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ 
ȻȾ. Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɋɍȻȾ:  MySql, 
PostgreSql, SQL Server. 
 MySql ɢ PostgreSql — ɤɨɧɤɭɪɢɪɭɸɳɢɟ ɦɟɠɞɭ ɫɨɛɨɣ ɋɍȻȾ ɫ ɨɬɤɪɵɬɵɦ 
ɤɨɞɨɦ. ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɟɛ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ. MySql ɨɬɥɢɱɚɟɬɫɹ 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ, ɧɨ ɦɢɧɭɫɨɦ ɛɭɞɟɬ ɨɬɫɭɬɫɬɜɢɟ ɧɟɤɨɬɨɪɵɯ ɧɟɦɚɥɨɜɚɠɧɵɯ 
ɮɭɧɤɰɢɣ, ɢɦɟɸɳɢɯɫɹ ɜ PostgreSql. Ɍɚɤ ɠɟ ɨɛɟ ɋɍȻȾ ɪɚɛɨɬɚɸɬ ɩɨɞ 
ɛɨɥɶɲɢɧɫɬɜɨɦ ɩɨɩɭɥɹɪɧɵɯ ɩɥɚɬɮɨɪɦ. 
 SQL Server — ɪɚɡɪɚɛɨɬɤɚ Microsoft, ɢɦɟɟɬ ɨɝɪɨɦɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ 
ɪɚɛɨɬɵ ɫ ȻȾ, ɩɨɡɜɨɥɹɟɬ ɤɚɱɟɫɬɜɟɧɧɨ ɢ ɛɵɫɬɪɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɡɚɤɰɢɣ. ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɩɨɞ 
ɩɥɚɬɮɨɪɦɵ Windows. 
 
 2.1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɬɟɯɧɨɥɨɝɢɣ 
 
 ɋ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɪɟɲɟɧɨ 
ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ: 
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a) ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ Windows Forms; 
b) ɹɡɵɤ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɥɨɝɢɤɢ ɩɪɨɝɪɚɦɦɵ C#; 
c) ɋɍȻȾ SQL Server 
ȼɵɛɨɪ ɋɍȻȾ ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, ɱɬɨ ɞɥɹ C# ɭɠɟ ɢɦɟɸɬɫɹ ɝɨɬɨɜɵɟ 
ɮɪɟɣɦɜɨɪɤɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɚɧɧɨɣ ɋɍȻȾ, Visual Studio ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ȻȾ ɢ ɩɪɢɥɨɠɟɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞ ɩɥɚɬɮɨɪɦɭ Windows. 
 
2.2 Ɋɚɡɪɚɛɨɬɤɚ ɪɟɞɚɤɬɨɪɚ 
 
 ɉɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɪɢ ɝɥɚɜɧɵɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɱɚɫɬɢ: 
a) ɪɚɡɪɚɛɨɬɤɢ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ; 
b) ɪɚɡɪɚɛɨɬɤɚ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ; 
c) ɪɚɡɪɚɛɨɬɤɚ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ȻȾ ɮɨɪɦɭɥ. 
 
 2.2.1 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ 
 
 Ʉɥɢɟɧɬɫɤɚɹ ɱɚɫɬɶ ɨɬɜɟɱɚɟɬ ɡɚ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɫɨɡɞɚɧɢɹ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɫɨɯɪɚɧɟɧɢɹ ɢ 
ɭɞɚɥɟɧɢɹ ɮɨɪɦɭɥ. ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
a) ɩɨɥɟ ɜɜɨɞɚ ɮɨɪɦɭɥɵ; 
b) ɩɨɥɟ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɚ; 
c) ɤɧɨɩɤɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɮɨɪɦɭɥɵ; 
d) ɤɧɨɩɤɢ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ, ɭɞɚɥɟɧɢɹ ɫɢɦɜɨɥɚ, ɨɱɢɫɬɤɢ ɩɨɥɹ ɜɜɨɞɚ 
ɮɨɪɦɭɥ, ɫɨɯɪɚɧɟɧɢɹ ɮɨɪɦɭɥɵ ɢ ɨɬɤɪɵɬɢɹ ɨɤɧɚ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɮɨɪɦɭɥɚɦɢ; 
e) ɩɨɥɹ ɪɚɛɨɬɵ ɫ ɩɟɪɟɦɟɧɧɵɦɢ (ɞɨɛɚɜɥɟɧɢɟ, ɭɞɚɥɟɧɢɟ, ɢɡɦɟɧɟɧɢɟ 
ɡɧɚɱɟɧɢɹ); 
f) ɨɤɧɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ (ɢɧɬɟɪɮɟɣɫ ɪɚɛɨɬɵ ɫ ȻȾ). 
ɉɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɨɞɢɬɶ ɮɨɪɦɭɥɭ ɧɚɬɢɜɧɨ ɢ ɩɪɢ 
ɩɨɦɨɳɢ ɤɧɨɩɨɤ. Ʉɧɨɩɤɢ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɨɫɧɨɜɧɨɣ ɧɚɛɨɪ ɤɚɥɶɤɭɥɹɬɨɪɚ, 
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ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ: ɰɢɮɟɪɛɥɚɬ, ɨɫɧɨɜɧɵɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɢ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɥɨɝɚɪɢɮɦ, ɷɤɫɩɨɧɟɧɬɚ, ɜɨɡɜɟɞɟɧɢɟ ɜ ɫɬɟɩɟɧɶ, 
ɤɜɚɞɪɚɬɧɵɣ ɤɨɪɟɧɶ, ɧɚɯɨɠɞɟɧɢɟ ɮɚɤɬɨɪɢɚɥɚ, ɭɞɚɥɟɧɢɟ ɩɪɟɞɵɞɭɳɟɝɨ ɫɢɦɜɨɥɚ ɢ 
ɨɱɢɫɬɤɚ ɮɨɪɦɭɥɵ (Ɋɢɫɭɧɨɤ 4). 
 
 
 
Ɋɢɫɭɧɨɤ 4 – ɂɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ 
 
 Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɟɪɟɦɟɧɧɵɟ ɜ ɫɜɨɢɯ ɮɨɪɦɭɥɚɯ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɚ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɹɬɶ, 
ɭɞɚɥɹɬɶ ɢ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɧɚɡɜɚɧɢɹ ɢ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ (Ɋɢɫɭɧɨɤ 5). 
 
 
 
Ɋɢɫɭɧɨɤ 5 — Ɂɚɞɚɜɚɟɦɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɟɪɟɦɟɧɧɵɟ 
 22 
 
 ȼɫɟ ɤɧɨɩɤɢ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɜɜɨɞ ɞɚɧɧɵɯ ɜ ɩɨɥɟ ɜɜɨɞɚ ɮɨɪɦɭɥ, 
ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɨɞɧɨɣ ɮɭɧɤɰɢɟɣ, ɤɨɬɨɪɚɹ ɜɫɬɚɜɥɹɟɬ ɬɟɤɫɬ ɫ ɤɧɨɩɤɢ ɜ ɭɤɚɡɚɧɧɨɟ 
ɤɭɪɫɨɪɨɦ ɦɟɫɬɨ. ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɭɧɚɪɧɵɟ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɨɛɚɜɥɹɸɬ ɩɨɫɥɟ ɮɭɧɤɰɢɢ ɫɤɨɛɤɭ (Ɋɢɫɭɧɨɤ 6). 
 
 
 
Ɋɢɫɭɧɨɤ 6 — Ⱦɨɛɚɜɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ 
 
2.2.2 Ɋɚɡɪɚɛɨɬɤɚ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ 
 
Ɋɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɥɟɤɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɬɪɨɤɢ 
(ɜɯɨɞɧɨɝɨ ɜɵɪɚɠɟɧɢɹ). ɉɟɪɟɞ ɚɧɚɥɢɡɨɦ ɫɬɪɨɤɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɧɚ ɢ ɭɞɚɥɟɧɢɟ 
ɧɟɤɨɬɨɪɵɯ ɫɢɦɜɨɥɨɜ, ɱɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 7. 
 
 
 
Ɋɢɫɭɧɨɤ 7 — Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɫɬɪɨɤɢ ɩɟɪɟɞ ɥɟɤɫɢɱɟɫɤɢɦ ɚɧɚɥɢɡɨɦ 
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ɇɚ ɪɢɫɭɧɤɟ 8 ɢɡɨɛɪɚɠɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɮɭɧɤɰɢɢ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ. 
 
Н̸̌̌ло
Calculate
Фо̬̥ул̌, ̭ ̭̼лк̌ ̦ ̌ 
̭т̬оку дл́ 
от̬ед̌кт̛̬о̦̏̌ о̦̜ 
̴о̬̥ул̼, ̭ п̛̭ок 
пе̬е̥е̵̦̦̼
Уд̌ле̛̦е ̛̚  ̴ о̬̥ул̼ 
п̬о е̍ло̏ ̛  е̦кото̬̼е ее 
п̬ео̬̍̌̚о̦̏̌ е̛ (к ̭ т̬о̸̦̼  ̥
̛̭̥ ̏ол̥̌, ̚ ̥̌е̦̌ sqlr ̦̌ ̚ ̦̌к 
ко̬̦́, pi ̦̌ ̭ ̛̥ ̏ол п̛)
ʦ̼̏е̭т̛ 
̭оот̏ет̭т̏у̺̀ее 
̭оо̺̍е̛̦е о  ̍
о ̛̹̍к̛
Ко̦е̶
ʫ̭л̛ кол̸̛е̭т̏о ле̵̼̏ ̛  
п ̵̬̼̌̏ ̭ко о̍к ̏  о̴̬̥уле 
̭о̏п̌д̌ет
Нет ʪ̌
ˁо̚д̦̌ е̛ о̻̍ект̌ лек̭е̥̼ 
дл́ ̬̌̍̚о̬̌ ̭т̬ок̛ ̴о̬̥ул̼ 
̦̌ лек̭е̥̼ ̛  ̌̚д̌т̽ е̥у 
̭т̬оку ̴ о̬̥уло̜
GetToken(О̍ е̻кт 
лек̭е̥̼) (ˀ̌̍̚о̬ 
̴о̬̥ул̼ ̦̌ лек̭е̥̼)
CalcToken(О̍ е̻кт лек̭е̥̼) 
(̸̬̭̌ет по о̴̬̥уле ̦̌  
о̭̦о̏е лек̭е̥)
ʦо̬̺̏̌̚е̛̦е 
полу̸ е̦̦о̐о 
̬е̚ул̽т̌т̌
ʦо̬̺̏̌̚е̛̦е 
пу̭ то̐о ̬ е̚ул̽т̌т̌
 
 
Ɋɢɫɭɧɨɤ 8 — Ȼɥɨɤ-ɫɯɟɦɚ ɮɭɧɤɰɢɢ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ 
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ɉɨɫɥɟ ɜɫɟɯ ɷɬɢɯ ɨɩɟɪɚɰɢɣ ɩɪɨɢɫɯɨɞɢɬ ɥɟɤɫɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɣ. 
ɇɚɩɪɢɦɟɪ ɭ ɧɚɫ ɟɫɬɶ ɮɨɪɦɭɥɚ ሺଶ𝑙𝑛5+ଷሻ2ଷ . ȼ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɷɬɚ ɮɨɪɦɭɥɚ 
ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ, ɤɚɤ ((2*ln(5)+3.2)^2)/3. ȼ ɪɟɡɭɥɶɬɚɬɟ ɥɟɤɫɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɥɭɱɟɧ ɧɚɛɨɪ ɞɚɧɧɵɯ: «(», «(», «2», «/», «ln», «(», «5», «)», «+», 
«3.2», «)», «^», «2», «)», «/», «3». 
 ȼ ɢɬɨɝɟ ɤɚɠɞɚɹ ɥɟɤɫɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɢɛɨ ɭɧɚɪɧɵɣ ɢɥɢ ɛɢɧɚɪɧɵɣ 
ɨɩɟɪɚɬɨɪ, ɥɢɛɨ ɨɩɟɪɚɧɞ (ɱɢɫɥɨ), ɥɢɛɨ ɨɬɤɪɵɜɚɸɳɭɸ ɢɥɢ ɡɚɤɪɵɜɚɸɳɭɸ ɫɤɨɛɤɭ. 
 Ʉɚɠɞɭɸ ɥɟɤɫɟɦɭ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɨɛɴɟɤɬɚ (Ɋɢɫɭɧɨɤ 9), 
ɫɨɞɟɪɠɚɳɢɣ ɫɬɪɨɤɭ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ, ɨɩɟɪɚɬɨɪ, 
ɪɨɞɢɬɟɥɹ (ɨɬɤɭɞɚ ɩɪɢɲɥɚ ɫɬɪɨɤɚ) ɢ ɞɜɭɯ ɩɨɬɨɦɤɨɜ (ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɨɩɟɪɚɧɞɚ).  
 
 
 
Ɋɢɫɭɧɨɤ 9 — Ɉɛɴɟɤɬ ɥɟɤɫɟɦɵ 
 
Ɍɚɤ ɤɚɤ ɨɩɟɪɚɬɨɪɵ ɦɟɠɞɭ ɫɨɛɨɣ ɧɟ ɪɚɜɧɨɩɪɚɜɧɵ (ɧɚɩɪɢɦɟɪ, «*» ɢ «/» 
ɜɵɩɨɥɧɹɬɫɹ ɞɨ ɬɨɝɨ, ɤɚɤ ɷɬɨ ɫɞɟɥɚɸɬ «+» ɢ «-»), ɬɨ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɨɪɹɞɨɤ 
ɩɨɢɫɤɚ ɨɩɟɪɚɬɨɪɨɜ. Ɍɚɤ ɠɟ ɫɬɨɢɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɫɧɚɱɚɥɚ ɨɛɯɨɞ ɨɩɟɪɚɬɨɪɨɜ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɜɧɟɲɧɟɣ ɱɚɫɬɢ ɫɤɨɛɨɤ, ɚ ɩɟɪɟɞ ɩɨɢɫɤɨɦ ɨɩɟɪɚɬɨɪɚ ɩɨɞɫɬɪɨɤɢ 
ɜɵɩɨɥɧɹɬɶ ɪɚɫɤɪɵɬɢɟ ɫɤɨɛɨɤ, ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ. Ȼɥɨɤ-ɫɯɟɦɚ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ 
ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10. 
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Н̸̌̌ло
OpenBr
ˁт̬ок̌ ̸̌ т̛̭ 
̴о̬̥ул̼, дл́ поп̼тк̛ 
̬̭̌к̬̼т̛́ ̭ ко̍ок
ʿод̸̭ т̛̼̏̌е  ̥кол̸̛е т̭̏о 
ле̵̼̏ ̛  п ̬̼̌̏  ̵̭ко о̍к ̏  ̭ т̬оке
ʫ̭л̛ ̸ ̛̭ло ̭ ко̍ок 
̭т̌ло ̬ ̦̼̌̏  ̥до 
ко̶̦̌ т̭̬ок̛
ʦе̬ у̦т̽ 
̦е̛̥̚е̦е̦ у̦
̀ ̭ т̬оку
ʪ̌
ʦе̬ у̦т̽ 
полу̸ е̦̦у̀ 
̭т̬оку
Нет Уд̌л̛т̽ к̬̜̦̌ е̛ ̭ко̍к  ̛̛  ̚ т̭̬ок̛
Ко̦е̶
 
 
Ɋɢɫɭɧɨɤ 10 — Ȼɥɨɤ-ɫɯɟɦɚ ɮɭɧɤɰɢɢ ɪɚɫɤɪɵɬɢɹ ɜɧɟɲɧɢɯ ɫɤɨɛɨɤ 
 
ɂɫɯɨɞɹ ɢɡ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɧɚ ɨɫɧɨɜɟ ɡɚɞɚɧɧɨɣ ɫɬɪɨɤɢ 
(ɮɨɪɦɭɥɵ) ɫɬɪɨɢɬɫɹ ɛɢɧɚɪɧɨɟ ɞɟɪɟɜɨ ɨɛɴɟɤɬɨɜ, ɥɢɫɬɶɹɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ 
ɱɢɫɥɚ. Ɋɚɡɛɢɪɚɹ ɪɚɧɟɟ ɩɪɢɜɟɞɟɧɧɭɸ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɟ ɮɨɪɦɭɥɭ ɩɨɥɭɱɚɟɦ 
ɞɟɪɟɜɨ, ɩɪɢɜɟɞɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 11. Ʉɚɠɞɵɣ ɭɡɟɥ ɞɚɧɧɨɝɨ ɞɟɪɟɜɚ ɦɨɠɟɬ ɢɦɟɬɶ 
ɧɟ ɛɨɥɟɟ 2 ɩɨɬɨɦɤɨɜ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ ɛɢɧɚɪɧɵɟ ɢ ɭɧɚɪɧɵɟ 
ɨɩɟɪɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 11 — Ȼɢɧɚɪɧɨɟ ɞɟɪɟɜɨ ɥɟɤɫɢɱɟɫɤɨɝɨ ɪɚɡɛɨɪɚ ɮɨɪɦɭɥɵ ሺଶ𝑙𝑛5+ଷሻ2ଷ  
Ɉɛɴɟɤɬ_1 
action=”/” 
lec=”((2*ln(5)+3.2)^2)/3” 
parent=null 
left=Ɉɛɴɟɤɬ_2 
right=Ɉɛɴɟɤɬ_3 
 
Ɉɛɴɟɤɬ_3 
action=null 
lec=”3” 
parent=Ɉɛɴɟɤɬ_1 
left=null 
right=null 
 
Ɉɛɴɟɤɬ_2 
action=”^” 
lec=”(2*ln(5)+3.2)^2
” 
parent= Ɉɛɴɟɤɬ_1 
left=Ɉɛɴɟɤɬ_4 
right=Ɉɛɴɟɤɬ_5 
Ɉɛɴɟɤɬ_4 
action=”+” 
lec=”2*ln(5)+3.2” 
parent= Ɉɛɴɟɤɬ_2 
left=Ɉɛɴɟɤɬ_6 
right=Ɉɛɴɟɤɬ_7 
Ɉɛɴɟɤɬ_5 
action=null 
lec=”2” 
parent=Ɉɛɴɟɤɬ_2 
left=null 
right=null 
Ɉɛɴɟɤɬ_6 
action=”*” 
lec=”2*ln(5)” 
parent= Ɉɛɴɟɤɬ_4 
left=Ɉɛɴɟɤɬ_8 
right=Ɉɛɴɟɤɬ_9 
Ɉɛɴɟɤɬ_7 
action=null 
lec=”3.2” 
parent= Ɉɛɴɟɤɬ_4 
left=null 
right=null 
Ɉɛɴɟɤɬ_8 
action=null 
lec=”2” 
parent= Ɉɛɴɟɤɬ_6 
left=null 
right=null 
Ɉɛɴɟɤɬ_9 
action=”ln” 
lec=”ln(5)” 
parent= Ɉɛɴɟɤɬ_6 
left=null 
right=Ɉɛɴɟɤɬ_10 
Ɉɛɴɟɤɬ_10 
action=null 
lec=”5” 
parent= Ɉɛɴɟɤɬ_9 
left=null 
right=null 
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 ɇɚ ɪɢɫɭɧɤɟ 12 ɢɡɨɛɪɚɠɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɪɚɡɛɨɪɚ ɫɬɪɨɤɢ ɧɚ ɥɟɤɫɟɦɵ. 
 
Н̸̌̌ло
GetToken
О̍ е̻кт лек̭е̥̼
ʫ̭л̛ ̏ ̦е ̭ко̍ок ̏ 
̭т̬оке ̦̜̌де̦ 
опе̬̌то̬ «+» ̛л̛ «-»
ʫ̭л̛ ̏ ̦е ̭ко̍ок ̏ 
̭т̬оке ̦̜̌де̦ 
опе̬̌то̬ «×» ̛л̛ «/»
ʫ̭л̛ у ̭ко̍ок ̛  ̏ е̦ 
̭ко̍ок ̏ ̭ т̬оке 
̦̜̌де̦ опе̬̌то̬ «^»
ʫ̭л̛ ̏ ̦е ̭ко̍ок ̏ 
̭т̬оке ̦̌ ̜де̦ 
у̦̬̦̼̜̌ опе̬̌то̬
ʫ̭л̛ ̏  т̭̬оке ̦ ̜̌де̦ 
̛̭̥ ̏ол п̛
Нет
Нет
Нет
Нет
ʪ̌
OpenBr(ʿод̭т̬̌к̌ лек̭е̥ )̼ дл́ 
ле̏о̜  ̛п̬̌̏о̜ ̸ ̭̌т̛, от̦о̭ т̛ел̦̽о 
опе̬̌то̬̌ (ˀ̭̌к̬̼̏̌ет ̭ко̍к ,̛ е̭л̛ 
̾то ̦ео ̵̍од̛̥о)
GetToken(О̍ е̻кт лек̭е̥̼) дл́ ле̏о̜ 
̛ п̬̌̏о̜ лек̭е̥̼, от о̦̭ т̛ел̦̽о 
опе̬̌то̬̌ (ˀ̭̌к̬̼̏̌ет ̭ко̍к ,̛ е̭л̛ 
̾то ̦ео̵̍ од̛̥о)
ʪ̌
ʪ̌
OpenBr(ʿод̭т ̬̌к̌ 
лек̭е̥̼) дл́ п̬̌̏о̜ 
̸̭̌т̛, от о̦̭ т̛ел̦̽о 
опе̬̌то̬̌ (ˀ̭̌к̬̼̏̌ет 
̭ко̍к̛, е̭л̛ ̾ то 
̦ео ̵̍од̛̥ о)
GetToken(О̍ е̻кт лек̭е̥̼) 
дл́ п̬̌̏о̜ лек̭е̥̼, 
от о̦̭ т̛ел̦̽о опе̬̌то̬̌ 
(ˀ̭̌к̬̼̏̌ет ̭ко̍к ,̛ е̭л̛ 
̾то ̦ео ̵̍од̛̥о)
ʪ̌
ʪ̌
ʯ̥̌е ̦̌ 
̚ ̸̦̌е̛̦е̥ 
̸̛̭л̌ п̛
Ко̦е̶
 
 
Ɋɢɫɭɧɨɤ 12 — Ȼɥɨɤ-ɫɯɟɦɚ ɮɭɧɤɰɢɢ ɪɚɡɛɨɪɚ ɫɬɪɨɤɢ ɧɚ ɥɟɤɫɟɦɵ 
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ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɞɟɪɟɜɚ ɥɟɤɫɟɦ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɪɚɫɱɟɬ ɩɨ 
ɮɨɪɦɭɥɟ. ɇɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɜɵɩɨɥɧɢɬɶ ɩɪɹɦɨɣ ɨɛɯɨɞ ɞɟɪɟɜɚ ɢ ɩɨɫɱɢɬɚɬɶ 
ɡɧɚɱɟɧɢɹ, ɧɚɱɢɧɚɹ ɨɬ ɜɟɬɨɤ, ɡɚɤɚɧɱɢɜɚɹ ɜ ɤɨɪɧɟ ɞɟɪɟɜɚ (Ɋɢɫɭɧɨɤ 13). 
 
 
 
Ɋɢɫɭɧɨɤ 13 — ɉɪɹɦɨɣ ɨɛɯɨɞ ɞɟɪɟɜɚ ɥɟɤɫɟɦ 
 
 ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɮɨɪɦɭɥɭ ɩɟɪɟɦɟɧɧɵɯ ɞɚɧɧɵɟ ɨ ɧɢɯ ɫɨɯɪɚɧɹɸɬɫɹ ɜ 
ɫɩɢɫɨɤ ɩɟɪɟɦɟɧɧɵɯ, ɤɨɬɨɪɵɣ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɥɢɫɬɶɹɯ ɞɟɪɟɜɚ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢɦɟɧɚ ɩɟɪɟɦɟɧɧɵɯ ɡɚɦɟɧɹɸɬɫɹ ɧɚ ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ 
(Ɋɢɫɭɧɨɤ 14). 
 
 
 
Ɋɢɫɭɧɨɤ 14 — Ɂɚɦɟɧɚ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɯ ɧɚ ɡɚɞɚɧɧɵɟ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ 
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ɇɚ ɪɢɫɭɧɤɟ 15 ɢɡɨɛɪɚɠɟɧɚ ɛɥɨɤ ɫɯɟɦɚ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ. 
 
Н̸̌̌ло
CalcToken
О̍ е̻кт лек̭е̥̼
ʫ̭л̛ ̾ то 
̛̦̍ ̬̦̼̌  ̜
опе̬̌то̬
ʪ̌
CalcToken(Ле̏̌́ ̸̌ т̭̽ 
лек̭е̥̼) опе̬̌то̬ 
CalcToken(ʿ ̬̌̏̌́ ̸ ̭̌т̽ 
лек̭е̥̼)
Нет
ʫ̭л̛ ̾ то 
у̦̬̦̼̜̌ 
опе̬̌то̬
ʪ̌ Опе̬̌то̬(CalcToken(ʿ̬̌̏̌́ ̸̌ т̭̽ лек̭е̥̼))
Нет
ʿе̬е̍о̬ ̛ ̥е̦ пе̬е̥е̵̦̦̼ 
̏ по̛̭ к̵̌ ̭ оот̏ет̭т̛̏́ ̭ о 
̚ ̸̦̌е̛̦е̥ лек̭е̥̼
ʫ̭л̛ 
̭оот̏ет̭т̛̏е 
̦̜̌де̦о
ʪ̌
ʯ̌п̛̭ ̌т̽ ̏ лек̭е̥у 
̚ ̸̦̌е̛̦е пе̬е̥е̦̦о̜ Нет
ʫ̭л̛ лек̭е̥̌ – 
̾то ̦е ̸ ̛̭ло
ʦе̬ у̦т̽ 
̚ ̸̦̌е̛̦е 
лек̭е̥̼
Нет
ʪ̌ ʦ̼̏е̭т̛ о̛̹̍ ку
ʦе̬ у̦т̽ 
̚ ̸̦̌е̛̦е NaN 
(Не ̸ ̛̭ло)
Ко̦е̶
 
 
Ɋɢɫɭɧɨɤ 15 — Ȼɥɨɤ-ɫɯɟɦɚ ɮɭɧɤɰɢɢ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ ɧɚ ɨɫɧɨɜɟ ɥɟɤɫɟɦ 
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2.2.3 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ȻȾ ɮɨɪɦɭɥ 
 
ɉɨɫɥɟ ɫɨɫɬɚɜɥɟɧɢɹ ɮɨɪɦɭɥ ɬɪɟɛɭɟɬɫɹ ɢɯ ɯɪɚɧɢɬɶ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɛɭɞɭɳɟɦ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɜɚ ɤɥɚɫɫɚ: ɤɥɚɫɫ 
ɮɨɪɦɭɥ ɢ ɤɥɚɫɫ ɩɟɪɟɦɟɧɧɵɯ (Ɋɢɫɭɧɨɤ 16).  
 
 
 
Ɋɢɫɭɧɨɤ 16 — Ʉɥɚɫɫɵ ɮɨɪɦɭɥ ɢ ɩɟɪɟɦɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɫ ȻȾ 
 
 Ʉɥɚɫɫ ɮɨɪɦɭɥ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪ (ɧɨɦɟɪ), ɫɬɪɨɤɭ ɮɨɪɦɭɥɵ, 
ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ ɢ ɫɩɢɫɨɤ ɩɟɪɟɦɟɧɧɵɯ. Ʉɥɚɫɫ ɩɟɪɟɦɟɧɧɵɯ 
ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɩɟɪɟɦɟɧɧɨɣ, ɨɛɴɟɤɬ ɮɨɪɦɭɥɵ, ɤɨɬɨɪɚɹ 
ɢɫɩɨɥɶɡɭɟɬ ɞɚɧɧɭɸ ɩɟɪɟɦɟɧɧɭɸ, ɧɚɡɜɚɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɢ ɟɟ ɡɧɚɱɟɧɢɟ. 
 Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ Entity Framework, ɤɨɬɨɪɵɣ 
ɪɚɛɨɬɚɟɬ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɡɚɞɚɧɧɨɝɨ ɤɨɧɬɟɤɫɬɚ [28]. Ⱦɥɹ ɷɬɨɝɨ 
ɫɨɡɞɚɞɢɦ ɤɥɚɫɫ, ɭɧɚɫɥɟɞɨɜɚɧɧɵɣ ɨɬ ɤɥɚɫɫɚ ɤɨɧɬɟɤɫɬɚ ȻȾ, ɜ ɤɨɬɨɪɨɦ 
ɩɟɪɟɨɩɪɟɞɟɥɹɟɦ ɤɨɧɫɬɪɭɤɬɨɪ ɤɥɚɫɫɚ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɨɫɫɨɡɞɚɜɚɬɶ ȻȾ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɪɭɤɬɭɪɨɣ ɢ ɞɨɛɚɜɢɦ ɞɜɚ ɫɜɨɣɫɬɜɚ (ɮɨɪɦɭɥ ɢ ɩɟɪɟɦɟɧɧɵɯ), 
ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɛɭɞɟɦ ɪɚɛɨɬɚɬɶ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ (Ɋɢɫɭɧɨɤ 17). 
 
 
 
Ɋɢɫɭɧɨɤ 17 — Ʉɥɚɫɫ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɧɬɟɤɫɬɚ ȻȾ 
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 Ⱦɚɧɧɵɟ ɞɥɹ Entity Framework ɯɪɚɧɹɬɫɹ ɜ ɮɚɣɥɟ app.config. ɇɟɨɛɯɨɞɢɦɨ 
ɞɨɛɚɜɢɬɶ ɜ ɧɟɝɨ ConnectionString ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɪɜɟɪɚ ɞɨɫɬɭɩɚ ɤ ȻȾ. Ⱦɥɹ 
ɷɬɨɝɨ ɧɭɠɧɨ ɞɨɛɚɜɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɟɝ ɜ ɮɚɣɥ app.config (Ɋɢɫɭɧɨɤ 18). 
 
 
 
Ɋɢɫɭɧɨɤ 18 — ɋɬɪɨɤɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ 
 
 Ɍɟɩɟɪɶ ɞɥɹ ɪɚɛɨɬɵ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ȻȾ ɞɨɫɬɚɬɨɱɧɨ ɫɨɡɞɚɬɶ ɨɛɴɟɤɬ 
ɤɨɧɬɟɤɫɬɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɮɨɪɦɭɥ ɢ ɭɤɚɡɚɬɶ ɫɬɪɨɤɭ ɩɨɞɤɥɸɱɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ 
ɤɨɧɬɟɤɫɬɚ (Ɋɢɫɭɧɨɤ 19).  
 
 
 
Ɋɢɫɭɧɨɤ 19 — Ɂɚɞɚɧɢɟ ɫɬɪɨɤɢ ɩɨɞɤɥɸɱɟɧɢɹ ɞɥɹ ɤɨɧɬɟɤɫɬɚ ɮɨɪɦɭɥ 
 
 ɇɨ ɫɬɨɢɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɦɨɠɟɬ ɛɵɬɶ ɧɟɫɤɨɥɶɤɨ ɛɚɡ 
ɞɚɧɧɵɯ ɢ ɟɦɭ ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɛɚɡɵ ɞɥɹ ɫɜɨɢɯ 
ɮɨɪɦɭɥ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɨ ɞɨɛɚɜɥɟɧɨ ɨɤɧɨ ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ (Ɋɢɫɭɧɨɤ 20) 
 
 
 
Ɋɢɫɭɧɨɤ 20 — Ɉɤɧɨ ɜɵɛɨɪɚ ȻȾ 
 
 ɉɨɫɥɟ ɜɵɛɨɪɚ ɫɟɪɜɟɪɚ ɛɚɡɵ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɩɢɫɚɬɶ 
ConnectionString. Ⱦɥɹ ɷɬɨɝɨ ɨɬɤɪɵɜɚɟɬɫɹ ɮɚɣɥ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɩɟɪɟɩɢɫɵɜɚɟɬɫɹ 
ɫɬɪɨɤɚ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɨɛɧɨɜɥɟɧɢɟ (Ɋɢɫɭɧɨɤ 21). Ɍɚɤ ɤɚɤ ɞɚɧɧɵɟ 
ɛɭɞɭɬ ɡɚɩɢɫɚɧɵ ɜ app.config, ɬɨ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɦ ɡɚɩɭɫɤɟ ɛɭɞɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɫɥɟɞɧɹɹ ɢɫɩɨɥɶɡɭɟɦɚɹ ɛɚɡɚ ɞɚɧɧɵɯ. 
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Ɋɢɫɭɧɨɤ 21 — Ɂɚɦɟɧɚ ɫɬɪɨɤɢ ɫɨɟɞɢɧɟɧɢɹ 
 
 ɑɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɮɨɪɦɭɥɭ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɞɨɫɬɚɬɨɱɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ 
«Save eq-on», ɩɨɫɥɟ ɱɟɝɨ, ɢɫɩɨɥɶɡɭɹ ɤɨɧɬɟɤɫɬ ȻȾ, ɞɚɧɧɵɟ ɛɭɞɭɬ ɡɚɩɢɫɚɧɵ ɜ 
ɛɚɡɭ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɡɞɚɜ ɟɟ, ɟɫɥɢ ɨɧɚ ɟɳɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ. ɉɟɪɟɦɟɧɧɵɟ ɜ ɛɚɡɟ 
ɫɜɹɡɚɧɵ ɫ ɮɨɪɦɭɥɨɣ ɩɨ ɩɨɥɸ FormulaID, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɮɨɪɦɭɥ 
ɢɡ ȻȾ ɞɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ linq ɡɚɩɪɨɫ [11], ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 22, 
ɩɨɫɥɟ ɱɟɝɨ ɢɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤ ɠɟ, ɤɚɤ ɷɬɨ ɞɟɥɚɟɬɫɹ ɜ ɪɟɞɚɤɬɨɪɟ ɮɨɪɦɭɥ. 
 
 
 
Ɋɢɫɭɧɨɤ 22 — ɉɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɢɡ ȻȾ ɢ ɞɨɛɚɜɥɟɧɢɟ ɢɯ ɜ ɨɤɧɨ ɪɚɛɨɬɵ ɫ      
ɮɨɪɦɭɥɚɦɢ 
 
2.3 Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 
 
2.3.1 Ɍɪɟɛɨɜɚɧɢɟ ɤ ɡɚɩɭɫɤɭ ɩɪɢɥɨɠɟɧɢɹ 
 
Ⱦɥɹ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɚ Ɉɋ Windows 7 ɢ ɜɵɲɟ ɢ 
ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɚɤɟɬ SQL Server. ɉɪɢ ɩɟɪɜɨɦ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ ɧɟɨɛɯɨɞɢɦɨ 
ɛɭɞɟɬ ɜɵɛɪɚɬɶ ȻȾ ɞɥɹ ɪɚɛɨɬɵ ɫ ɧɟɣ. 
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2.3.2 Ɋɭɤɨɜɨɞɫɬɜɨ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɪɟɞɚɤɬɨɪɚ 
 
ȼ ɦɟɧɸ ɪɟɞɚɤɬɨɪɚ ɟɫɬɶ ɤɧɨɩɤɚ ɫɩɪɚɜɤɢ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɤɪɚɬɤɨɟ 
ɨɩɢɫɚɧɢɟ ɤɥɸɱɟɜɵɯ ɦɨɦɟɧɬɨɜ ɩɪɨɝɪɚɦɦɵ (Ɋɢɫɭɧɨɤ 23). 
 
 
 
Ɋɢɫɭɧɨɤ 23 — Ɉɤɧɨ «ɋɩɪɚɜɤɚ» 
 
Ɉɤɧɨ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɤɚɥɶɤɭɥɹɬɨɪɚ ɞɥɹ ɛɨɥɟɟ 
ɩɪɨɫɬɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɞɚɥɶɧɟɣɲɢɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ. ɋ ɩɨɦɨɳɶɸ ɪɟɞɚɤɬɨɪɚ 
ɜɨɡɦɨɠɟɧ ɪɚɫɱɟɬ ɥɸɛɨɣ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ, ɧɚɩɪɢɦɟɪ, ɪɚɫɱɟɬ ɩɨ 
ɮɨɪɦɭɥɟ ሺ2ሻଶ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 24. 
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Ɋɢɫɭɧɨɤ 24 — Ɉɤɧɨ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɩɚɧɟɥɶ ɤɧɨɩɨɤ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɡɚɩɢɫɵɜɚɬɶ ɮɨɪɦɭɥɭ. Ɍɚɤ ɠɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɨɞɢɬɶ 
ɮɨɪɦɭɥɭ ɧɚɬɢɜɧɵɦ ɨɛɪɚɡɨɦ ɜ ɩɨɥɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɮɨɪɦɭɥɵ. Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ 
ɩɟɪɟɦɟɧɧɵɯ ɜ ɮɨɪɦɭɥɭ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Val», ɩɨɫɥɟ ɱɟɝɨ ɨɬɤɪɨɟɬɫɹ 
ɛɨɤɨɜɚɹ ɩɚɧɟɥɶ, ɩɨɡɜɨɥɹɸɳɚɹ ɞɨɛɚɜɥɹɬɶ ɩɟɪɟɦɟɧɧɵɟ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ 
«+». ɂɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɹɬɶ ɢ ɭɞɚɥɹɬɶ ɩɟɪɟɦɟɧɧɵɟ ɢ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɢɯ 
ɢɦɟɧɚ ɢ ɡɧɚɱɟɧɢɹ (Ɋɢɫɭɧɨɤ 25). 
 
 
 
Ɋɢɫɭɧɨɤ 25 — Ɇɟɧɸ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɟɪɟɦɟɧɧɵɯ 
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Ɍɚɤ ɠɟ ɫɬɨɢɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɦɨɠɟɬ ɛɵɬɶ ɧɟɫɤɨɥɶɤɨ ɛɚɡ 
ɞɚɧɧɵɯ ɢ ɟɦɭ ɦɨɠɟɬ ɩɨɧɚɞɨɛɢɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɛɚɡɵ ɞɥɹ ɫɜɨɢɯ 
ɮɨɪɦɭɥ. Ɉɤɧɨ ɞɥɹ ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɯɨɞɢɬ ɜɫɟ ɛɚɡɵ 
ɞɚɧɧɵɯ, ɤ ɤɨɬɨɪɵɦ ɦɨɠɟɬ ɩɨɞɤɥɸɱɢɬɶɫɹ ɩɪɢɥɨɠɟɧɢɟ (Ɋɢɫɭɧɨɤ 26). 
 
 
 
Ɋɢɫɭɧɨɤ 26 — Ɉɤɧɨ ɜɵɛɨɪɚ ȻȾ 
 
ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɩɪɚɜɤɨɣ, ɫɨɞɟɪɠɚɳɟɣ ɤɪɚɬɤɢɟ 
ɫɜɟɞɟɧɶɹ ɨɛ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɸ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ. 
Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «Fs» ɩɨɫɥɟ ɱɟɝɨ 
ɩɨɹɜɢɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɤɧɨ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɚɛɨɬɵ 
ɫ ȻȾ ɢ ɮɨɪɦɭɥɚɦɢ. Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɮɨɪɦɭɥ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɧɨɩɤɚ «Save eq-on». 
Ɏɨɪɦɭɥɚ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫ ɧɟɣ ɦɨɠɧɨ ɛɭɞɟɬ 
ɪɚɛɨɬɚɬɶ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ ɪɚɛɨɬɵ ɫ ȻȾ (Ɋɢɫɭɧɨɤ 27). ȼ ɷɬɨɦ ɢɧɬɟɪɮɟɣɫɟ 
ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɫɨɯɪɚɧɟɧɢɹ ɢ ɪɚɫɱɟɬɚ ɩɨ ɮɨɪɦɭɥɟ. ɉɪɢ 
ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ ɫɨɯɪɚɧɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɯɨɞ ɧɚ ɪɨɞɢɬɟɥɶɫɤɨɟ ɨɤɧɨ, ɜ 
ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɣ ɮɨɪɦɭɥɵ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɜɟɪɧɭɬɶɫɹ ɤ ɨɤɧɭ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ, ɢɥɢ ɫɨɯɪɚɧɢɬɶ 
ɢɡɦɟɧɟɧɢɹ ɪɟɞɚɤɬɢɪɭɟɦɨɣ ɮɨɪɦɭɥɵ. 
 
 
 
Ɋɢɫɭɧɨɤ 27 — Ɉɤɧɨ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ 
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 ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɂɡɦɟɧɢɬɶ» ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɯɨɞ ɜ ɨɫɧɨɜɧɨɟ ɨɤɧɨ, 
ɧɨ ɡɚ ɦɟɫɬɨ ɤɧɨɩɤɢ «Fs» ɬɟɩɟɪɶ ɤɧɨɩɤɚ «Back», ɩɨɡɜɨɥɹɸɳɚɹ ɜɟɪɧɭɬɶɫɹ ɜ ɨɤɧɨ 
ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ ɛɟɡ ɫɨɯɪɚɧɟɧɢɹ ɢɡɦɟɧɟɧɢɣ, ɚ ɤɧɨɩɤɚ «Save eq-on» 
ɡɚɦɟɧɹɟɬɫɹ ɧɚ «Update», ɩɨɡɜɨɥɹɸɳɚɹ ɫɨɯɪɚɧɹɬɶ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɭɥɵ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɜɨɡɜɪɚɬɨɦ ɜ ɨɤɧɨ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ (Ɋɢɫɭɧɨɤ 28). 
 
 
 
Ɋɢɫɭɧɨɤ 28 — Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɮɨɪɦɭɥɵ 
 
2.4 ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 2 
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ, ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɚ ɜɵɛɪɚɧɚ 
Visual Studio 2013, ɹɡɵɤ C# 5.0, ɞɥɹ ɞɨɫɬɭɩɚ ɤ ȻȾ – Entity Framework, ɚ ɞɥɹ 
ɢɧɬɟɪɮɟɣɫɚ – Windows Forms. Ȼɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɮɭɧɤɰɢɹɦ 
ɪɟɞɚɤɬɨɪɚ ɞɥɹ ɡɚɞɚɧɢɹ ɤ ȼɄɊ. 
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɪɟɞɚɤɬɨɪɚ 
ɮɨɪɦɭɥ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɪɚɛɨɬɚɬɶ ɫ ɮɨɪɦɭɥɚɦɢ, ɜɤɥɸɱɚɹ 
ɫɨɯɪɚɧɟɧɢɹ ɜ ɛɚɡɭ ɫ ɞɚɥɶɧɟɣɲɢɦ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. ɉɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ 
ɪɚɛɨɬɚɬɶ ɫ ɨɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɤɚɥɶɤɭɥɹɬɨɪɚ ɢ ɞɨɛɚɜɥɹɬɶ ɩɟɪɟɦɟɧɧɵɟ ɜ 
ɮɨɪɦɭɥɭ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɱɢɫɥɟɧɢɹ ɩɨ ɧɟɣ. Ɍɚɤ ɠɟ ɩɪɨɝɪɚɦɦɚ ɫɨɞɟɪɠɢɬ 
ɫɩɪɚɜɤɭ (ɪɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ), ɨɩɢɫɵɜɚɸɳɭɸ ɨɫɧɨɜɧɵɟ ɚɫɩɟɤɬɵ ɞɚɧɧɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 
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Ɂɚɤɥɸɱɟɧɢɟ 
 
Ɋɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɫɬɚɥɨ ɫɨɡɞɚɧɢɟ 
ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɉɪɨɝɪɚɦɦɚ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ ɹɡɵɤɟ C# 5.0, ɜ 
ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɚ ɜɵɛɪɚɧɚ Visual Studio 2013, ɞɥɹ ɞɨɫɬɭɩɚ ɤ ȻȾ – 
Entity Framework, ɚ ɞɥɹ ɢɧɬɟɪɮɟɣɫɚ – Windows Forms. Ȼɵɥɢ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
a) ɩɪɨɝɪɚɦɦɚ ɫɨɞɟɪɠɢɬ ɩɨɥɟ ɞɥɹ ɜɜɨɞɚ ɞɚɧɧɵɯ ɢ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɚ; 
b) ɩɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɹɟɬ ɨɫɧɨɜɧɵɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ (ɫɥɨɠɟɧɢɟ, 
ɜɵɱɢɬɚɧɢɟ, ɞɟɥɟɧɢɟ, ɭɦɧɨɠɟɧɢɟ), ɢɡɜɥɟɱɟɧɢɟ ɤɜɚɞɪɚɬɧɨɝɨ ɤɨɪɧɹ, 
ɜɵɱɢɫɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ (ɤɨɫɢɧɭɫ, ɫɢɧɭɫ, 
ɬɚɧɝɟɧɫ, ɤɨɬɚɧɝɟɧɫ), ɥɨɝɚɪɢɮɦɨɜ, ɮɚɤɬɨɪɢɚɥɨɜ, ɜɨɡɜɟɞɟɧɢɟ ɱɢɫɥɚ ɜ 
ɫɬɟɩɟɧɶ. 
c) ɮɭɧɤɰɢɢ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɮɨɪɦɭɥɵ; 
d) ɮɭɧɤɰɢɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɮɨɪɦɭɥ; 
e) ɮɭɧɤɰɢɹ ɫɨɯɪɚɧɟɧɢɹ ɮɨɪɦɭɥ ɜ ɛɚɡɭ ɞɚɧɧɵɯ; 
f) ɮɭɧɤɰɢɹ ɢɡɜɥɟɱɟɧɢɹ ɮɨɪɦɭɥɵ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ; 
g) ɮɭɧɤɰɢɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ; 
h) ɮɭɧɤɰɢɹ ɜɵɛɨɪɚ ɛɚɡɵ ɞɚɧɧɵɯ; 
i) ɪɟɚɥɢɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɛɪɨɫɚ ɪɟɡɭɥɶɬɚɬɚ; 
j) ɩɪɨɝɪɚɦɦɚ ɪɚɛɨɬɚɟɬ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 
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ɋɩɢɫɨɤ ɫɨɤɪɚɳɟɧɢɣ 
 
Ɂɋɏɇ — Ɂɟɦɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɋɉɉɊ — ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ  
Ƚɉɂ — Ƚɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ  
ɂɌ — ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ȺɉɄ — Ⱥɝɪɨɩɪɨɦɵɲɥɟɧɧɵɣ ɤɨɦɩɥɟɤɫ 
Ƚɂɋ — Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ 
ȽɉȾ — Ƚɟɨɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ 
ȻȾ — Ȼɚɡɚ ɞɚɧɧɵɯ 
ɈɈ — Ɉɛɴɟɤɬ ɨɰɟɧɢɜɚɧɢɹ 
ɋɁɊ — ɋɯɟɦɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɋɍȻȾ — ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ 
 
UML ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɢ ɮɨɪɦ ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ 
 
Ȼɥɨɤ-ɫɯɟɦɵ ɮɭɧɤɰɢɣ ɨɤɨɧ ɩɪɢɥɨɠɟɧɢɹ 
 
Н̸̌̌ло
showData
ʿодкл ̸̀е̛̦е к ̍ ̌̚е ̛  
полу̸ е̛̦ е ̭ п̛̭к̌ 
̴о̬̥ул ̛ пе̬е̥е̦̦̼  ̵
к ̦ ̛̥
Ко̦е̶
Н̸̌̌ло
Formulas_SelectedIndexChanged
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Ото̬̍ ̙̌е̦ е̛ 
пе̬е̥е̦̦̼  ̵̦̌ п̌ е̦л̛ 
дл́ ̼̬̦̦̏̍̌о  ̴̜о̬̥ул̼
Ко̦е̶
Н̸̌̌ло
FormulaUse_FormClosed
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Ото̬̙̍̌е̦ е̛ ок ̦̌ 
̬ед̌кто ̬̌ о̴̬̥ул
Ко̦е̶
Н̸̌̌ло
Formulas_MesureItem
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
У̏ел̸̛е̛̦ е ̬̥̌̚е̬̌ 
̸́е̜к̛, е̭л̛ ̴ о̬̥ул̌ 
̛̦̌̚ ̥̌ет ̥ ̦о̐о ̥е̭т̌
Ко̦е̶
Н̸̌̌ло
Formulas_DrawItem
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʯ̌д̛̦̌е ̚ ̌д̦е̐о пл̦̌̌ ̛  
̶̏ет̌ тек̭т̌ дл́ ̭ п̛̭к̌ 
̴о̬̥ул
Ко̦е̶
Н̸̌̌ло
GenVars
Но̥е  ̬ о̴̬̥ул̼ ̛̚  
̭п̛̭к̌ ̴о̬̥ул
Уд̌ле̛̦е ̭̏е  ̵пе̬е̥е̵̦̦̼   ̭п̦̌ел̛ 
дл́ ̴о̬̥ул, ̛  ото̬̙̍̌е̛̦е 
пе̬е̥е̦̦̼  ̵̼̬̦̦̏̍̌о̜ ̴о̬̥ул̼, 
п̬ед̛̬̏̌тел̦̽о ̌̚д̌̏ ̛  ̥̭ т̛л̛
Ко̦е̶
GenVars(Но̥̬ ̏ ̼̬̍ ̦̦̌о̜ 
̴о̬̥ул̼) (Ото̬̙̍̌̌ет 
пе̬е̥е̦̦̼е дл́ 
̼̬̦̦̏̍̌о  ̴̜о̬̥ул̼)
 
 
Ɋɢɫɭɧɨɤ Ȼ.1 — Ȼɥɨɤ-ɫɯɟɦɵ ɮɭɧɤɰɢɣ ɨɤɧɚ ɪɚɛɨɬɵ ɫ ɮɨɪɦɭɥɚɦɢ 
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Н̸̌̌ло
EditValue
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ˁо̚д̌е  ̥̭п̛̭ок пе̬е̥е̵̦̦̼ ̦ ̌ о̭̦о̏е 
пе̬е̥е̦̦̼  ̵дл́ ̼̏̍ ̬̦̦̌о̜ о̴̬̥ул̼
Ко̦е̶
Calculate(Фо̬̥ул̌, 
̭̭̼лк̌ ̦ ̌ пу т̭у̀ 
̭т̬оку, ̭ п̛̭ок 
пе̬е̥е̵̦̦̼)
ʦ̼̏од ̬ е̚ул̽т̌т̌ 
̸̬̭̌ет̌ по ̴о̬̥уле
Н̸̌̌ло
RemoveFormula_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʿо̛̭к ̴о̬̥ул̼ ̏ ̍ ̌̚е д̵̦̦̼̌, 
по̥етк̌ пе̬е̥е̵̦̦̼ ̛  ̴ о̬̥ул̼ ̏  
̍̌̚е д̦̦̼̌  ̵ ̦̌ уд̌ле̛̦е, 
̼̏пол̦е̦ е̛ т̬̦̌̌̚к̶̛  ̛̛ уд̌ле̛̦ е 
̴о̥̬ул̼ ̛  ̭̚п̛̭ к̌ ̴ о̬̥ул
Ко̦е̶
Н̸̌̌ло
RemoveFormula_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ˁо̵̬̌ е̛̦̦е ̴о̬̥улу ̏  пе̬е̥е̦̦у̀  
дл́ д̌л̦̽е̜̹е̜ ̭ ̏́̚  ̛по ̦ е̜  ̭
̬од̛тел̭̽к̛  ̥ок̦о ,̥ ̭ к̬ ̼т̛е 
теку̺е̐о ок̦̌ ̛  ото̬̙̍̌е̛̦е ок̦̌ 
̬ед̌кто̬̌ ̴о̬̥ул
Ко̦е̶
Н̸̌̌ло
GetSFID
ʦо̬̺̏̌̚е̛̦е 
пе̬е̥е̦̦о̜ 
̼̬̦̦̏̍̌о  ̜
̴о̬̥ул̼
Ко̦е̶
Н̸̌̌ло
RemoveFormula_Click
ˁо̵̬̌ е̦̦̦̌́ по̭ле 
̬ед̌кт̛̬о̛̦̏̌́ 
̴о̬̥ул̌
ˁо̵̬̌ е̛̦̦ е ̏ пе̬е̥е̦̦ у̀ 
̼̬̦̦̏̍̌о  ̴̜о̬̥ул̼ полу̸е̦̦у  ̀
̴о̬̥улу
Ко̦е̶
Н̸̌̌ло
FormulaUse_VisibleChanged
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʿе̬еп̛̭̼̏̌е̥ ̏ ̼̍ ̬̦̦̌ у  ̴̀о̬̥улу 
от̬ед̌кт̛̬о̦̏̌ о̦̜
Ко̦е̶
ʫ̭л̛ ок̦о т̭̌ло ̛̏д̛̥ ̼  ̛̥  
̼̬̦̦̏̍̌̌́ ̴о̬̥ул̌ ̍ ̼л̌ 
от̬ед̌кт̛̬о̦̦̏̌̌
ʪ̌
Нет
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Н̸̌̌ло
Program Main
Отк̬̼т̛е ок̦̌ 
̬ед̌кто ̬̌ о̴̬̥ул
Ко̦е̶
Н̸̌̌ло
Calculator 
Ко̦̭т у̬кто̬
ʰ̶̛̦ ̛̌л̶̛̛̌́̚  
ко̥по̦е̦то̏ 
̴о̬̥̼
CreateHeader 
(̐е̦е̶̛̬̌ ́ 
̌̐̚оло̏ко̏)
GenerateCalculator 
(ʧе̦е̶̛̬̌ ́ 
̭оде̛̬̙̥о̐о 
к̌л̽кул́то̬̌)
Ко̦е̶
Н̸̌̌ло
Variable 
Ко̦̭т у̬кто̬
ʿ̌ е̦л̽, 
поло̙е̦ е̛ по 
̏е̬т̛к̌л̛, ̦ о̥е  ̬
пе̬е̥е̦̦о̜
ˁо̚д̦̌ е̛  к̦опк̛ до̍̌̏ле̛̦́ пе̬е̥е̦̦о ,̜ тек̭то̏о̐о 
пол́ дл́ ̛ ̥̚е е̛̦̦́ ̛̦̦̌̏̌́̚ пе̬е̥е̦̦о̜, пол́ дл́ 
̛̥̚е е̛̦̦́  ̸̦̌̚е̛̦́ пе̬е̥е̦̦о ,̜ к̦опк̛ 
̬ед̌кт̛̬о̛̦̏̌́ ̦ ̛̦̌̏̌́̚ пе̬е̥е̦ о̦̜ ̛  к̦опк̛ 
уд̌ле̛̦ ́ пе̬е̥е̦ о̦̜.
ʯ̌д̛̦̌е ̭ т̛ле  ̜пе̬е̥е̦̦̼  ̛̥  подп̛̛̭̼̦̏̌е ̦̌ 
̭о̼̍т̛ :́ 
Н̙̌̌т̛е ̦̌ к̦опку ̛ ̥̚е̦е̛́ – EditVarName (ʰ̥̚е̦е̦ е̛ 
̛̥е̛̦ пе̬е̥е̦̦о̜)
Н̙̌̌т̛е ̦̌ к̦опку уд̌ле̛̦́ пе̬е̥е̦̦о̜ – DeleteVar 
(Уд̌ле̛̦е пе̬е̥е̦ о̦̜
Н̙̌̌т̛е ̦̌ к̦опку до ̌̍̏ле̛̦́ пе̬е̥е̦̦о  ̜– 
CalcButtonClick (ʪо̍̌̏ле̛̦е пе̬е̥е̦̦о  ̜̏ поле ̏̏од̌  
̴о̬̥ул̼)
ʰ̥̚е̦е̦ е̛ ̚ ̸̦̌е̛̦́ пе̬е̥е̦̦о̜ – CalcStr (ʿе̬е̸̬̭̌ет 
̚ ̸̦̌е̛̦́ ̴о̬̥ул̼ ̭  ̦ о̼̏  ̸̥̦̌̚е̛̦е  ̥пе̬е̥е̦̦о )̜
Ко̦е̶
Н̸̌̌ло
EditVarName
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Отк̬̼то поле 
̬ед̌кт̛̬о̛̦̏̌́ 
̛̥е̛̦ пе̬е̥е̦̦о̜
Нет
Отк̬̼т̛е поле 
̬ед̌кт̛̬о̛̦̏̌́ ̛ ̥е̛̦ 
пе̬е̥е̦̦о̜
ʪ̌
ʯ̌к̬̼т̛е ок̦̌ 
̬ед̌кт̛̬о̛̦̏̌́ ̛ ̥е̛̦ 
пе̬е̥е̦̦о̜
Ко̦е̶
Н̸̌̌ло
DeleteVar
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Delete() 
(Уд̌ле̛̦е 
пе̬е̥е̦̦о̜)
Ко̦е̶
Н̸̌̌ло
Delete
Уд̌ле̛̦е пе̬е̥е̦̦о̜ (̛ 
к̦опок п̵̛̬̦̦̼̏́̌̚ к ̦ е̜) ̛ 
̭д̏ ̛̐  ̭ леду̀ ̵̛̺ пе̬е̥е̦̦̼  ̵
(̛ ̛ ̵ ̚ ̸̦̌е̛̦ ̜) ̦̌ ед̛ ̛̦ у̶ 
̏̏е ̵̬ (̦̌ ед̛ ̛̦ у̶ ̥е̦̹̽е)
Ко̦е̶
Н̸̌̌ло
ToVars
ʧе̦е̶̛̬̌ ́ ̭п̛̭ к̌ 
пе̬е̥е̦̦̼  ̵дл́ 
̸̬̭̌ет̌ по 
̴о̬̥уле
ʦо̬̺̏̌̚е̛̦е 
̭п̛̭к̌ 
пе̬е̥е̵̦̦̼
Ко̦е̶
Н̸̌̌ло
ClearFormulaArea
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
О̸̛̭тк̌ пол́ 
̬ед̌кт̛̬о̛̦̏̌́ 
̴о̬̥ул̼
Ко̦е̶
Н̸̌̌ло
RemoveCh
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Уд̌ле̛̦е ̛̭̥̏ол̌, ̭ ле̏̌ 
от ку̬̭о̬̌. ˁ д̛̏  ̐ку̬ ̭о̬̌ 
̦̌ од̛  ̛̦̭̥̏ол ̏ле̏о
Ко̦е̶
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Н̸̌̌ло
GenerateCalculator
CreateCalcButton(К̦опк ,̌ поло̙е̦ е̛ 
по ̏е̬т̛к̌ л̛ ̛  ̐ о̛̬̚о̦т̌л̛, 
̚ ̸̦̌е̛̦е) дл́ ̭̏е  ̵̭о̚д̌̏̌е̵̥̼ 
к̦опок ̏ ок̦е ̬ ед̌кто̬̌ ̴ о̬̥ул
(ʯ̌д̌ет о̭̦о̦̼̏е ̭ т̛л̛ к̦опк̛ ̛  
подп̛̭ ̼̏̌ет ̦ ̌ ̭ о̼̍т̛е 
ˁalcButtonClick
Отп̛̭̼̏̌е  ̥к̦опк̛ «ˁ», «», «Val», «Save eq-
on», «Fs», «Back» от ̭ о̼̍т̛́ CalcButtonClick ̛ 
подп̛̭ ̼̏̌е  ̥̦ ̌:
 «ˁ» - ClearFormulaArea (О̸̛ т̭к̌ пол́ ̏ ̏од̌ 
̴о̬̥ул̼),
«» - RemoveCh (Уд̌ле̛̦е ̛̭̥̏ол̌, ̭ ле̏̌ от 
ку ̭̬о̬̌) , 
«Val» - ValClick (От̬̼т̛е п̦̌ел  ̛ ̬̌ о̍т̼ ̭  
пе̬е̥е̛̦̦̼̥),
«Save eq-on» - FormulaToDB (ˁо̵̛̬̦̌е̛̦е 
̴о̬̥ул̼ ̏ ̍ ̌̚у д̦̦̼̌ ̵), 
«Fs» - ShowFs (Отк̬̼т̛е ок̦̌ ̛ ̦те̬ е̴̜̭ ̌ дл́ 
̬̌ о̍т̼  ̭ о̴̬̥ул̛̥̌, 
«Back» - BackToFU (ʦе̬ у̦т̭̽́ к ок̦у ̬ ̌̍от̼  ̭
̴о̬̥ул̛̥̌).
Ко̦е̶
Н̸̌̌ло
CalcButtonClick
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʫ̭л̛ ̦ е 
т̬е̍у т̭̀́ 
̭ко̍к̛
ʪ̌
ʪо̍̌̏л́е  ̸̥̦̌̚е̛̦е к о̦пк̛ ̏ 
поле ̬ ед̌кто̬̌ ̴ о̬̥ул, 
̸̛̦̌ ̦̌́ от ку ̭̬о̬̌. Ку ̭̬о̬ 
̭д̏ ̛̐ ̌ет̭́ к ко̶̦у ̏ ̏еде̦ о̦̐о 
̚ ̸̦̌е̛̦́
Нет
ʪо̍̌̏л́е  ̥к 
̦̌̚ ̸е̛̦ ̀ к̦опк̛ 
отк̬̼̺̏̌̀у̀ 
̭ко̍ку
Ко̦е̶
Н̸̌̌ло
CalcStr
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ToVars() (ʿолу̸е̦ е̛ 
̭п̛̭к̌ пе̬е̥е̦̦̼ )̵
Calculate(Фо̬̥ул̌, ̭ ̭̼лк̌ 
̦̌ ̭ т̬оку дл́ ̬ е̚ул̽т̌т̌ 
п̬ео̬̍̌̚о̛̦̏̌́  ̴о̬̥ул̼, 
̭п̛̭ок пе̬е̥е̵̦̦̼
ʯ̥̌е ̦̌ ̸̦̌̚е̛̦́ ̏  поле ̬ ед̌кт̛̬о̛̦̏̌́ 
̴о̬̥ул̼ ̦̌ полу̸е̦̦ое по ̭ ̭̼лке 
̏то̬о̐о ̬̌ у̥̐е т̦̌ ̥ етод̌ Calculate ̛ 
̌̚п̛̭̽ ̬е̚ул̽т̌т̌ ̬ ̸̭̌ет̌ по ̴ о̬̥уле ̏  
поле ̬ е̚ул̽т̌т̌ ̬ ̸̭̌ет̌ по ̴о̬̥уле
Ко̦е̶
Н̸̌̌ло
Val_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʫ̭л̛ п̦̌ел̽ 
̬ед̌кт̛̬о̛̦̏̌́ 
пе̬е̥е̦̦̼  ̵
отк̬̼т̌ ʪ̌
ʯ̌к̬̼т̽ п̦̌ел̽ 
̬ед̌кт̛̬о̛̦̏̌́ 
пе̬е̥е̵̦̦̼
Нет
Отк̬̼т̽ п̦̌ел̽ 
̬ед̌кт̛̬о̛̦̏̌́ 
пе̬е̥е̵̦̦̼
Ко̦е̶
Н̸̌̌ло
CreateRoundedRectangle
Коо̬д̛̦ ̌т̼, ̬ ̥̌̚е̬̼, 
ко̴̾ ̴̶̛ ̛е̦т 
̌̚к у̬̐ле̛̦́ 
п̬̥́оу̐ол̛̦̽к̌
ˁо̚д̦̌ е̛ л̛̦ ̛̛, 
о̍о̸̦̺̌̌̀̚у̀ ̐ ̶̛̬̦̌у 
(дл́ к̦опок  ̛̭̥̌о̐о ок ̦̌ 
̬ед̌кто̬̌ ̴о̬̥ул)
ʦо̬̏̌̚т л̛̛̛̦ 
̐ ̶̶̛̬̼̌
Ко̦е̶
Н̸̌̌ло
CreateRoundedRectangle
К о̦пк ,̌ коо̬д̛ ̦̌т̼, 
̚ ̸̦̌е̛̦е дл́ к о̦пк̛
ʯ̌д̛̦̌е ̹ ̛̬ т̴̌, ̬ ̥̌̚е̬̌, 
коо̬д̛ ̦̌т, ̚ ̦̌ ̸е̛̦ ́, ̐ ̶̛̬̦̌ ̛  
̶̏ет̌ к̦опк  ̛̛ подп̛̭ ̛̼̦̏̌е ̦ ̌ 
̭о̼̍т̛е ̦̙̌̌т̛́ ̦ ̌ к̦опку – 
CalcButtonClick (ʪо̍̌̏ле̛̦е 
̚ ̸̦̌е̛̦́ ̏ поле ̬ ед̌кто̬̌ 
̴о̬̥ул̼)
CreateRoundedRectangle(Нуле̏
̼е коо̬д̛̦ ̌т̼, ̬ ̥̌̚е  ̬
к̦опк̛, ко̴̾ ̴̶̛ ̛е̦т 
̌̚к̬̐ у̐ле̛̦́ к̬̌е̏) (ˁ о̚д̌ет 
л̛̛̦  ̬̀̐ ̛̦̌ у̶ к̦опк̛)
Ко̦е̶
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Н̸̌̌ло
Calculator_MouseDown
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
От̥е ̦̌ о̸̼̦̍о̐о ̚ ̵̌̏̌т̌ 
о̻̍ект̌ ̛  отп̬̌̏к̌ о̬̍̌̍от̸̛ку 
̭оо̺̍е̛̦̜ Windows ̭ оо̺̍е̛̦́ 
о пе̬ет̭̌к̛̏ ̛̛̦̌ ок ̦̌
Ко̦е̶
Н̸̌̌ло
CreateHeader
CreateRoundedRectangle(Коо̬д̛̦ ̌
т̼ ок̦̌, ̬ ̥̌̚е  ̬ок̦̌, 
ко̴̾ ̴̶̛ ̛е̦т ̚ ̌к̬у̐ ле̛̦́  к̬̌е̏) 
(ˁо̚д̦̌ е̛ ̐ ̶̛̬̦̼̌ ̴ о̬̥̼  ̭
̌̚к у̬̐ле̛̦̦̼̥ к̛̬̥̌́
ʪо̍̌̏ле̛̦е ̭ т̛ле̜, ̛ ко̦к̛, ̚ ̌̐оло̏к̌, 
к̦опок ̌̚к̬̼т̛́ ̛  ̭̏о̸̛̬̌̏ ̛̦̌́ ок̦̌  дл́ 
̌̐̚оло̏ок ок ̦̌. ʿ одп̛̛̭̼̦̏̌е ̦̌ ̭о̼̍т̛ :́
Н̙̌̌т̛́ к̦опк̛ ̌̚к̬̼т̛́ – Cls_Click 
(ʯ̌к̬̼т̛е ок̦̌),
Н̙̌̌т̛́ к̦опк̛ ̭̏о̸̛̛̬̦̌̏̌́ – Hide_Click 
(ˁ̏о̸̛̛̬̦̌̏̌е ок̦̌),
ʯ̙̌̌т̛е к̦опк̛ ̥ ̼ ̛̹ ̦ ̌ к̛о̦ке ̛ л  ̛
̌̐̚оло̏ке – Calculator_MouseDown 
(ʿе̬ет̭̌к̛̏ ̛̦̌е ̴о̬̥̼)
Ко̦е̶
Н̸̌̌ло
Hide_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ˁ̏е̬ у̦т̽ ок̦о
Ко̦е̶
Н̸̌̌ло
Cls_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʯ̌к̬̼т̽ ок̦о
Ко̦е̶
Н̸̌̌ло
Help_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Отк̬̼т̛е ок̦̌ 
̭п̬̌̏к̛
Ко̦е̶
Н̸̌̌ло
FormulaArea_Leave
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ˁо̵̬̌ е̛̦̦е поло̙е̛̦́ 
ку ̭̬о̬̌ ̏ поле ̬ ед̌кто̬̌ 
̴о̬̥ул пе̬ед пок̛д̦̌ е̛  ̥
пол́
Ко̦е̶
Н̸̌̌ло
button1_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʪо̍̌̏ле̛̦е пе̬е̥е̦̦о  ̜̦̌ 
пе̦ел̽ ̬ед̌кт̛̬о̛̦̏̌́  
пе̬е̥е̵̦̦̼
Ко̦е̶
Н̸̌̌ло
ShowFs
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ˁок̬̼т̛е теку̺е̐о ок̦̌  ̛
отк̬̼т е̛ ок̦̌  ̬̌ о̍т̼ ̭  
̴о̬̥ул̛̥̌
Ко̦е̶
Н̸̌̌ло
BackToFU
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Ко̦е̶
rBack() (ʿе̬екл̸̀̌ет ̦̌ 
ок о̦ ̬ ̌̍от̼ ̭  ̴о̬̥ул̛̥̌)
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Н̸̌̌ло
FormulaToDB
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʿодкл ̸̀̌е̥̭́ к ̍ д по 
̌̚д̦̦̌о  ̜ т̭̬оке ̭ оед̛ е̛̦̦́
ʫ̭л̛ ̭ о̚д̌ет̭́ 
̦о̏̌́ ̴ о̬̥ул̌
ʿо̥е̛̦т̽ 
пе̬е̥е̦̦̼е 
д̦̦̌о̜ ̴ о̬̥ул̼ ̏  
̍̌̚е ̦ ̌ уд̌ле̦ е̛
ʪ̌
ˀ̸̭̭̌ т̛̌т̽ 
̦̌̚ ̸е̛̦ е о̴̬̥ул̼
Нет
ˁо̵̬̌ е̛̦̦е ̛̥̚е е̛̦̦̜ ̏  ̌̍̚е 
д̦̦̼̌ ,̵ ̭ о̚д̛̦̌ е о̻̍ ект̌ 
̴о̬̥ул̼ ̛ ̚ ̌п̛̭̽ ̏  ̦ е̐о 
̴о̬̥ул̼, до ̌̍̏ле̛̦е ̏  ̦ е̐о 
̭п̛̭к̌ пе̬е̥е̦̦̼  ̵  ̛̌̚п̛̭̽ 
пе̬е̥е̦̦̼  ̵̏ ̾ тот ̭ п̛̭ок
AddOrUpdate(О̍ е̻кт 
̴о̬̥ул̼) (до ̌̍̏ле̛̦е ̛ л  ̛
о̦̍о̏ле̛̦е ̴о̬̥ул̼ ̏ ̍ ̌̚е
ˁо̵̬̌ е̛̦̦́ ̛̚ ̥е̦е̛̦̜ ̏  ̌̍̚е  ̛
̼̏̏од ̏ ̭пл̼̺̏̌̀е̐о ок ̦̌  ̭
̭оо̺̍ е̛̦ е  ̥о ̭ о̵̬̌ е̛̦̦ ̛ ̴ о̬̥ул̼
ʫ̭л̛ ̴ о̬̥ул̌ 
̬ед̌кт̛̬о̏̌л̭̌̽ Нет
ʪ̌
SetSF(О̍ е̻кт ̴ о̬̥ул )̼ 
(ʿе̬еп̛̭̼̏̌ет ̴о̬̥улу ̏  
ок е̦ ̬ ̌ о̍т̼  ̭ о̴̬̥ул̛̥̌)
rBack() (ʿе̬екл̸̀̌ет ̦̌ 
ок о̦ ̬ ̌̍от̼ ̭  ̴о̬̥ул̛̥̌)
Ко̦е̶
Н̸̌̌ло
rBack
Уд̌ле̛̦е ̭̏е  ̵пе̬е̥е̵̦̦̼, 
̭ок̬̼т̛е теку̺е̐о ок̦̌ ̛  
ото̬̙̍̌е̛̦е ок̦̌ ̬ ̌̍от̼ ̭  
̴о̬̥ул̛̥̌
Ко̦е̶
Н̸̌̌ло
ChangeServDB_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Ко̦е̶
ʫ̭л̛ ̾ то 
̛̥̚е е̦̦ е̛ 
̴о̬̥ул̼
ʪ̌
Уд̌ле̛̦е ̭т̵̬̼̌ пе̬е̥е̦̦̼ ,̵ 
̌̚пол̦е̛̦е пол́ о̴̬̥ул̼, ̬ е̚ул̽т̌т̌, 
̭п̛̭к̌ пе̬е̥е̦̦̼  ̵̸̦̌̚е̛̛̦̥́ 
̬ед̌кт̛̬уе̥о̜ ̴о̬̥ул̼
Нет
Н̸̌̌ло
̵̼̏одToolStripMenuItem_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ʯ̌к̬̼т̛е ок̦̌
Ко̦е̶
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Н̸̌̌ло
Help_FormClosed
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Ото̬̙̍̌е̦ е̛ ок ̦̌ 
̬ед̌кто ̬̌ о̴̬̥ул
Ко̦е̶
Н̸̌̌ло
Val_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Ото̬̙̍̌е̦ е̛ 
̴̛̦о̶̛̬̥̌ ̛ о 
к̦опке «Val»
Ко̦е̶
Н̸̌̌ло
SaveEq_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Ото̬̍ ̙̌е̦ е̛ 
̴̛̦о̶̛̬̥̌ ̛ о к̦опке 
«Save eq-on»
Ко̦е̶
Н̸̌̌ло
Fs_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
Ото̬̙̍̌е̦ е̛ 
̴̛̦о̶̛̬̥̌ ̛ о 
к̦опке «Fs»
Ко̦е̶
Н̸̌̌ло
ChangeServDB
ʿолу̸е̦ е̛ ̭ п̛̭к̌ ̭е̬̏е̬о̏ 
ʥʪ ̛  ото̬̍ ̙̌е̛̦ е ̭п̛̭к̌ ̏ 
ок е̦ ̏ ̼̍о̬̌ ̭е̬̏е̬̌ ʥʪ
Ко̦е̶
Н̸̌̌ло
Apply_Click
О̍ е̻кт, ̏ ̛̼̹̏̌̏̚  ̜
̭о̼̍т̛е, ̌ ̬ у̥̐е т̦̼ 
̭о̼̍т̛́
ˁо̵̬̌ е̛̦̦е ̸̦̌̚е̛̦́ 
̼̬̦̦̏̍̌о̐о ̭ е̬̏е̬̌
Ко̦е̶
 
 
Ɋɢɫɭɧɨɤ Ȼ.7 — Ȼɥɨɤ-ɫɯɟɦɵ ɮɭɧɤɰɢɣ ɨɤɧɚ ɫɩɪɚɜɤɢ ɢ ɨɤɧɚ ɜɵɛɨɪɚ ȻȾ 
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ɉɪɢɥɨɠɟɧɢɟ ȼ 
 
Лɢɫɬɢɧɝ ɤɨɞɚ ɢɫɯɨɞɧɨɝɨ ɮɚɣɥɚ ɩɪɨɝɪɚɦɦɵ 
 
Calculator.cs 
 
using System; 
using System.Collections.Generic; 
using System.Drawing; // ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɪɢɫɨɜɚɧɢɹ 
using System.Drawing.Drawing2D; // ɪɢɫɨɜɚɧɢɹ 2D ɮɢɝɭɪ 
using System.Windows.Forms; // ɛɢɛɥɢɨɬɟɤɚ ɞɥɹ ɪɚɛɨɬɵ ɫ ɮɨɪɦɚɦɢ 
using System.Configuration; 
using System.Data.Entity; 
using System.Data.Entity.Migrations; 
using System.Linq; 
 
// ɩɪɨɫɬɪɚɧɫɬɜɨ ɢɦɟɧ Dipl 
namespace Dipl 
{ 
    // ɤɥɚɫɫ ɮɨɪɦɵ, ɭɧɚɫɥɟɞɨɜɚɧɧɵɣ ɨɬ ɨɫɧɨɜɧɨɝɨ ɤɥɚɫɫɚ ɮɨɪɦ 
    public partial class Calculator : Form 
    { 
        private Form th; 
        private static Button AV; 
        private static TextBox FA; 
        private static TextBox RFA; 
        public static int EditFormulaID = -1; 
        public Calculator() // ɤɨɧɫɬɪɭɤɬɨɪ ɮɨɪɦɵ 
        { 
            InitializeComponent(); // ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
            CreateHeader(); // Ƚɟɧɟɪɢɪɭɟɦ ɡɚɝɨɥɨɜɨɤ 
            GenerateCalculator(); // Ƚɟɧɟɪɢɪɭɟɦ ɫɨɞɟɪɠɢɦɨɟ ɤɚɥɶɤɭɥɹɬɨɪɚ 
            th = this; 
            AV = AddVarButton; 
            FA = FormulaArea; 
            RFA = ResultFormulaArea; 
        } 
        static List<Variable> Variables = new List<Variable>(); 
        public class Variable 
        { 
            public Variable(Panel VP, int y, decimal Value) 
            { 
                index = y; 
                bVar = new Button(); 
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                EditName = new TextBox(); 
                Name = new Button(); 
                delete = new Button(); 
                Val = new NumericUpDown(); 
 
                if (Variables.Count != 0) 
                    bVar.Top = 
                        Name.Top = delete.Top = EditName.Top = Val.Top = 
Variables[Variables.Count - 1].bVar.Top + 30; 
                else 
                    bVar.Top = Name.Top = delete.Top = EditName.Top = Val.Top = 40; 
                Name.Text = EditName.Text = "a" + y; 
                for (int i = 0; i < Variables.Count; i++) 
                { 
                    if (Variables[i].Name.Text == Name.Text) 
                        Name.Text += "_1"; 
                } 
                Name.Top -= 2; 
                bVar.BackColor = Color.CornflowerBlue; 
                bVar.BackgroundImage = Properties.Resources.gear; 
                bVar.BackgroundImageLayout = ImageLayout.Center; 
                bVar.Text = "⚙"; 
                bVar.Font = new Font("Microsoft Sans Serif", 1); 
                bVar.FlatStyle = FlatStyle.Popup; 
                bVar.Height = bVar.Width = 26; 
                bVar.Left = 2; 
 
                EditName.Height = Name.Height = 30; 
                EditName.Left = Name.Left = bVar.Right; 
                EditName.Width = Name.Width = 50; 
                EditName.Font = new Font("Microsoft Sans Serif", 12); 
 
                Val.Minimum = -1000000; 
                Val.Maximum = 1000000; 
                Val.Value = Value; 
                Val.Font = new Font("Microsoft Sans Serif", 12); 
                Val.Left = Name.Right; 
                Val.Width = 80; 
 
                delete.Height = delete.Width = 26; 
                delete.Left = Val.Right; 
                delete.FlatStyle = FlatStyle.Popup; 
                delete.BackgroundImage = Properties.Resources.cross; 
                delete.BackgroundImageLayout = ImageLayout.Center; 
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                bVar.Click += EditVarName; 
                delete.Click += DeleteVar; 
                Name.Click += CalcButtonClick; 
                Val.ValueChanged += CalcStr; 
                bVar.Parent = EditName.Parent = Name.Parent = delete.Parent = 
Val.Parent = VP; 
            } 
 
            public int index; 
            public Button bVar; 
            public Button Name; 
            public TextBox EditName; 
            public Button delete; 
            public NumericUpDown Val; 
            public void EditVarName(object sender, EventArgs e) 
            { 
                Button btn = (Button)sender; 
                if (btn.Text == "⚙") 
                { 
                    btn.Text = "💾"; 
                    btn.BackgroundImage = Properties.Resources.save; 
                    Name.Visible = false; 
                } 
                else 
                { 
                    btn.Text = "⚙"; 
                    btn.BackgroundImage = Properties.Resources.gear; 
                    Name.Visible = true; 
                    FA.Text = FA.Text.Replace(Name.Text, EditName.Text); 
                    Name.Text = EditName.Text; 
                } 
            } 
 
 
 
            public void DeleteVar(object sender, EventArgs e) 
            { 
                Delete(); 
            } 
 
            public void Delete() 
            { 
                FA.Text = FA.Text.Replace(Name.Text, "1"); 
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                for (int i = this.index + 1; i < Variables.Count; i++) 
                { 
                    Variables[i].index--; 
                    Variables[i].bVar.Top -= 30; 
                    Variables[i].Name.Top -= 30; 
                    Variables[i].EditName.Top -= 30; 
                    Variables[i].Val.Top -= 30; 
                    Variables[i].delete.Top -= 30; 
                    if (Variables[i].Name.Text == "a" + i) 
                    { 
                        FA.Text = FA.Text.Replace(Variables[i].Name.Text, "a" + (i - 1)); 
                        Variables[i].Name.Text = Variables[i].EditName.Text = "a" + (i - 1); 
                    } 
                } 
                Panel VP = (Panel)((Button)delete).Parent; 
                VP.Controls.Remove(Name); 
                VP.Controls.Remove(EditName); 
                VP.Controls.Remove(Val); 
                VP.Controls.Remove(delete); 
                VP.Controls.Remove(bVar); 
 
                Variables.Remove(this); 
            } 
        } 
 
        public static List<Variables> ToVars() 
        { 
            List<Variables> vars = new List<Variables>(); 
            for (int i = 0; i < Variables.Count; i++) 
            { 
                Variables v = new Variables(Variables[i].Name.Text, 
(double)Variables[i].Val.Value); 
                vars.Add(v); 
            } 
            return vars; 
        } 
 
        Button SaveFormula = new Button(); 
        Button Hide = new Button(); // ɋɨɡɞɚɟɦ ɤɧɨɩɤɭ ɫɜɨɪɚɱɢɜɚɧɢɹ ɨɤɧɚ 
        Button Cls = new Button(); // ɋɨɡɞɚɟɦ ɤɧɨɩɤɭ ɡɚɤɪɵɬɢɹ ɨɤɧɚ 
        Button[] Num = new Button[10]; // Ʉɧɨɩɤɢ ɰɢɮɪ 
        Button[] Ops = new Button[21]; // Ɉɫɬɚɥɶɧɵɟ ɤɧɨɩɤɢ 
        Button Oe = new Button(); 
        Button Val = new Button(); 
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        Button Fs = new Button(); 
        Button Back = new Button(); 
 
        private static int SelectedIndex = 0; // ȼɵɛɪɚɧɧɵɣ ɫɢɦɜɨɥ ɜ ɪɟɞɚɤɬɨɪɟ ɮɨɪɦɭɥ 
        private String CFormula = ""; 
        private bool isO = false; 
        private bool isVal = false; 
// Ƚɟɧɟɪɚɰɢɹ ɫɨɞɟɪɠɢɦɨɝɨ ɤɚɥɶɤɭɥɹɬɨɪɚ 
        private void GenerateCalculator() 
        { 
            // ɫɨɡɞɚɧɢɟ ɤɧɨɩɨɤ 
 
            for (int i = 0; i < 10; i++) 
                Num[i] = new Button(); 
            for (int i = 0; i < 21; i++) 
                Ops[i] = new Button(); 
            // ɐɢɮɪɵ 
            for (int i = 0; i < 3; i++) 
            { 
                for (int j = 0; j < 3; j++) 
                { 
                    // ɝɟɧɟɪɚɰɢɹ ɤɧɨɩɨɤ ɫ ɧɨɦɟɪɨɦ i*3+j+1 
                    CreateCalcButton(Num[i * 3 + j], 160 + j * 50, 100 + i * 50, (i * 3 + j + 
1).ToString()); 
                } 
            } 
            // ɫɨɡɞɚɧɢɟ ɨɫɬɚɥɶɧɵɯ ɤɧɨɩɨɤ 
            CreateCalcButton(Ops[0], 260, 250, "."); // ɬɨɱɤɚ 
            CreateCalcButton(Num[9], 210, 250, "0"); // ɧɨɥɶ 
            CreateCalcButton(Ops[1], 360, 250, "="); // ɪɚɜɧɨ 
            Ops[1].Click -= CalcButtonClick; // ɨɬɩɢɫɵɜɚɟɦ ɤɧɨɩɤɭ ɪɚɜɟɧɫɬɜɚ ɨɬ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɫɛɵɬɢɹ 
            Ops[1].Click += CalcStr; // ɩɨɞɩɢɫɵɜɚɟɦ ɧɚ ɫɨɛɵɬɢɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ 
ɪɚɜɧɨ 
            CreateCalcButton(Ops[2], 310, 100, "/"); // ɞɟɥɟɧɢɟ 
            CreateCalcButton(Ops[3], 310, 150, "×"); // ɭɦɧɨɠɟɧɢɟ 
            CreateCalcButton(Ops[4], 310, 200, "-"); // ɜɵɱɢɬɚɧɢɟ 
            CreateCalcButton(Ops[5], 310, 250, "+"); // ɫɥɨɠɟɧɢɟ 
            CreateCalcButton(Ops[6], 110, 100, "e"); // ɟɤɫɩɨɧɟɧɬɚ 
            CreateCalcButton(Ops[7], 110, 150, "π"); // ɱɢɫɥɨ ɩɢ 
            CreateCalcButton(Ops[8], 110, 200, "!"); // ɮɚɤɬɨɪɢɚɥ 
            CreateCalcButton(Ops[9], 110, 250, "("); // ɨɬɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ 
            CreateCalcButton(Ops[10], 160, 250, ")"); // ɡɚɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ 
            CreateCalcButton(Ops[11], 60, 100, "^"); // ɜɨɡɜɟɞɟɧɢɟ ɜ ɫɬɟɩɟɧɶ 
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            CreateCalcButton(Ops[12], 60, 150, "√"); // ɤɜɚɞɪɚɬɧɵɣ ɤɨɪɟɧɶ 
            CreateCalcButton(Ops[13], 60, 200, "ln"); // ɥɨɝɚɪɢɮɦ ɧɚɬɭɪɚɥɶɧɵɣ 
            CreateCalcButton(Ops[14], 60, 250, "log"); // ɥɨɝɚɪɢɮɦ ɞɟɫɹɬɢɱɧɵɣ 
            CreateCalcButton(Ops[15], 10, 100, "sin"); // ɫɢɧɭɫ 
            CreateCalcButton(Ops[16], 10, 150, "cos"); // ɤɨɫɢɧɭɫ 
            CreateCalcButton(Ops[17], 10, 200, "tg"); // ɬɚɧɝɟɧɫ 
            CreateCalcButton(Ops[18], 10, 250, "ctg"); // ɤɚɬɚɧɝɟɧɫ 
            for (int i = 13; i <= 18; i++) // ɞɥɹ ɤɧɨɩɨɤ ɫ ɞɥɢɧɧɵɦ ɧɚɡɜɚɧɢɟɦ 
                Ops[i].Font = new Font("Consolas", 12); // ɦɟɧɹɟɦ ɲɪɢɮɬ 
            CreateCalcButton(Ops[19], 360, 150, "C"); // ɤɧɨɩɤɚ ɨɱɢɫɬɤɢ ɩɨɥɹ 
ɪɟɞɚɤɬɨɪɚ ɮɨɪɦɭɥ 
            Ops[19].Click -= CalcButtonClick; // ɨɬɩɢɫɵɜɚɟɦ ɨɬ ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɨɛɵɬɢɹ 
            Ops[19].Click += ClearFormulaArea; // ɩɨɞɩɢɫɵɜɚɟɦ ɧɚ ɫɨɛɵɬɢɟ ɧɚɠɚɬɢɹ 
ɧɚ ɤɧɨɩɤɭ ɨɱɢɫɬɤɢ ɩɨɥɹ ɜɜɨɞɚ ɮɨɪɦɭɥ 
            CreateCalcButton(Ops[20], 360, 100, "◀"); // ɤɧɨɩɤɚ ɭɞɚɥɟɧɢɹ ɫɢɦɜɨɥɚ 
            Ops[20].Click -= CalcButtonClick; // ɨɬɩɢɫɵɜɚɟɦ ɨɬ ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɨɛɵɬɢɹ 
            Ops[20].Click += RemoveCh; // ɩɨɞɩɢɫɵɜɚɟɦ ɧɚ ɫɨɛɵɬɢɟ ɭɞɚɥɟɧɢɹ 
ɫɢɦɜɨɥɚ 
 
            CreateCalcButton(Oe, 410, 100, "O(e)"); 
            Oe.Font = new Font("Microsoft Sans Serif", 12); 
            Oe.Click -= CalcButtonClick; 
            Oe.Click += OeOrVal_Click; 
 
            CreateCalcButton(Val, 410, 150, "Val"); 
            Val.Font = new Font("Microsoft Sans Serif", 12); 
            Val.Click -= CalcButtonClick; 
            Val.Click += OeOrVal_Click; 
 
            CreateCalcButton(SaveFormula, 410, 250, "Save eq-on"); 
            SaveFormula.Font = new Font("Microsoft Sans Serif", 9); 
            SaveFormula.Click -= CalcButtonClick; 
            SaveFormula.Click += FormulaToDB; 
 
            CreateCalcButton(Fs, 410, 200, "Fs"); 
            Fs.Font = new Font("Microsoft Sans Serif", 12); 
            Fs.Click -= CalcButtonClick; 
            Fs.Click += ShowFs; 
 
            CreateCalcButton(Back, 410, 200, "Back"); 
            Back.Font = new Font("Microsoft Sans Serif", 10); 
            Back.Click -= CalcButtonClick; 
            Back.Click += BackToFU; 
            Back.Visible = false; 
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        } 
 
        // ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ 
        private static void CalcButtonClick(object sender, EventArgs e) 
        { 
            String str = ((Button)sender).Text; // ɩɨɥɭɱɚɟɦ ɡɧɚɱɟɧɢɟ ɤɧɨɩɤɢ (ɬɟɤɫɬ 
ɤɧɨɩɤɢ) 
            switch (str) 
            { 
                // ɟɫɥɢ ɷɬɨ ɤɨɪɟɧɶ, ɫɢɧɭɫ, ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ, ɤɨɬɚɧɝɟɧɫ, ɟɤɫɩɨɧɟɧɬɚ, 
ɧɚɬɭɪɚɥɶɧɵɣ ɢɥɢ ɞɟɫɹɬɢɱɧɵɣ ɥɨɝɚɪɢɮɦ 
                // ɬɨ ɞɨɛɚɜɥɹɟɦ ɜ ɤɨɧɟɰ ɨɬɤɪɵɜɚɸɳɭɸ ɫɤɨɛɤɭ 
                case "√": 
                case "sin": 
                case "cos": 
                case "tg": 
                case "ctg": 
                case "e": 
                case "ln": 
                case "log": 
                    str += "("; 
                    break; 
                default: 
                    break; 
            } 
            if (SelectedIndex < 0) // ɟɫɥɢ ɢɧɞɟɤɫ ɤɭɪɫɨɪɚ ɦɟɧɶɲɟ ɧɭɥɹ 
                SelectedIndex = 0; // ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɤɭɪɫɨɤ ɜ ɧɚɱɚɥɨ ɫɬɪɨɤɢ 
            if (SelectedIndex > FA.Text.Length) 
                SelectedIndex = 0; 
            // ɜɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɟ ɤɧɨɩɤɢ ɜ ɭɤɚɡɚɧɧɨɟ ɤɭɪɫɨɪɨɦ ɦɟɫɬɨ 
            FA.Text = FA.Text.Substring(0, SelectedIndex) + str + 
                      FA.Text.Substring(SelectedIndex); 
            SelectedIndex += str.Length; // ɭɜɟɥɢɱɢɜɚɟɦ ɢɧɞɟɤɫ ɧɚ ɞɥɢɧɭ ɪɚɡɦɟɪɚ 
ɜɫɬɚɜɥɹɟɦɨɣ ɫɬɪɨɤɢ 
            FA.SelectionStart = SelectedIndex; // ɡɚɞɚɟɦ ɤɭɪɫɨɪɭ ɢɧɞɟɤɫ 
            FA.Select(); // ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɮɨɤɭɫ ɧɚ ɪɟɞɚɤɬɨɪ ɮɨɪɦɭɥ 
        } 
// Ɋɚɫɱɟɬ ɮɨɪɦɭɥɵ 
        private static void CalcStr(object sender, EventArgs e) 
        { 
            String res = FA.Text; // ɉɨɥɭɱɚɟɦ ɫɬɪɨɤɭ ɞɥɹ ɪɚɡɛɨɪɚ 
            String ftext = ""; // ɬɟɤɫɬ ɮɨɪɦɭɥɵ 
            res = Calculations.Calculate(res, out ftext, ToVars()); // ɪɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɟ 
            FA.Text = ftext; // ɩɟɪɟɩɢɫɵɜɚɟɦ ɧɚ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɭɸ ɮɨɪɦɭɥɭ 
 56 
 
            RFA.Text = res; // ɡɚɩɢɫɵɜɚɟɦ ɪɟɡɭɥɶɬɚɬ ɜ ɩɨɥɟ ɪɟɡɭɥɶɬɚɬɚ ɜɵɱɢɫɥɟɧɢɹ ɩɨ 
ɮɨɪɦɭɥɟ 
        } 
 
        private void OeOrVal_Click(object sender, EventArgs e) 
        { 
            String str = ((Button)sender).Text; 
            if (!isO && !isVal) 
            { 
                CalcPanel.Width += 200; 
                th.Width += 200; 
                Hide.Left += 200; 
                Cls.Left += 200; 
                GraphicsPath path = CreateRoundedRectangle(FormulaArea.Left, 
FormulaArea.Top - 25, base.Width - 6, 
                    base.Height - 6, 20); 
                th.Region = new Region(path); // ɡɚɞɚɟɦ ɮɨɪɦɟ ɤɪɚɹ ɩɨ ɡɚɞɚɧɧɨɦɭ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ 
            } 
            else if ((isO && str == "O(e)") || (str != "O(e)" && isVal)) 
            { 
                CalcPanel.Width -= 200; 
                th.Width -= 200; 
                Hide.Left -= 200; 
                Cls.Left -= 200; 
                GraphicsPath path = CreateRoundedRectangle(FormulaArea.Left, 
FormulaArea.Top - 25, base.Width - 6, 
                    base.Height - 6, 20); 
                th.Region = new Region(path); // ɡɚɞɚɟɦ ɮɨɪɦɟ ɤɪɚɹ ɩɨ ɡɚɞɚɧɧɨɦɭ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ 
            } 
            if (str == "O(e)") 
            { 
                if (isO) 
                    isO = isVal = false; 
                else 
                { 
                    ValsPanel.Visible = false; 
                    OePanel.Visible = true; 
                    isO = true; 
                    isVal = false; 
                } 
            } 
            else 
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            { 
                if (isVal) 
                    isVal = isO = false; 
                else 
                { 
                    OePanel.Visible = false; 
                    ValsPanel.Visible = true; 
                    isVal = true; 
                    isO = false; 
                } 
            } 
        } 
 
        // Ɉɱɢɳɟɧɢɟ ɩɨɥɹ ɜɜɨɞɚ ɮɨɪɦɭɥɵ 
        private void ClearFormulaArea(object sender, EventArgs e) 
        { 
            FormulaArea.Text = ""; // ɍɞɚɥɹɟɦ ɬɟɤɫɬ 
            ResultFormulaArea.Text = ""; 
            SelectedIndex = 0; // Ʉɭɪɫɨɪ ɧɚ ɧɚɱɚɥɨ ɫɬɪɨɤɢ 
            FormulaArea.Select(); // Ɏɨɤɭɫ ɧɚ ɩɨɥɟ ɜɜɨɞɚ ɮɨɪɦɭɥɵ 
        } 
 
        // ɍɞɚɥɟɧɢɟ ɫɢɦɜɨɥɚ, ɫɥɟɜɚ ɨɬ ɤɭɪɫɨɪɚ 
        private void RemoveCh(object sender, EventArgs e) 
        { 
            SelectedIndex = FormulaArea.SelectionStart; // ɉɨɥɭɱɟɧɢɟ ɢɧɞɟɤɫɚ ɤɭɪɫɨɪɚ 
            String str = ""; // ɉɟɪɟɦɟɧɧɚɹ ɞɥɹ ɡɚɩɢɫɢ ɫɬɪɨɤɢ, ɫɥɟɜɚ ɨɬ ɤɭɪɫɨɪɚ 
            if (SelectedIndex > 0) // ȿɫɥɢ ɢɧɞɟɤɫ ɤɭɪɫɨɪɚ ɛɨɥɶɲɟ ɧɭɥɹ (ɧɟ ɧɚ ɧɚɱɚɥɟ 
ɫɬɪɨɤɢ) 
                str = FormulaArea.Text.Substring(0, SelectedIndex - 1); 
            // ɡɚɩɢɫɵɜɚɟɦ ɫɬɪɨɤɭ, ɫɥɟɜɚ ɨɬ ɢɧɞɟɤɫɚ ɫ ɭɞɚɥɟɧɢɟɦ ɩɨɫɥɟɞɧɟɝɨ ɫɢɦɜɨɥɚ 
            FormulaArea.Text = str + FormulaArea.Text.Substring(SelectedIndex); 
            // ɞɨɛɚɜɥɹɟɦ ɤ ɧɟɣ ɫɬɪɨɤɭ, ɫɬɨɹɳɭɸ ɫɩɪɚɜɚ ɨɬ ɤɭɪɫɨɪɚ 
            SelectedIndex--; // ɫɦɟɳɚɟɦ ɤɭɪɫɨɪ ɧɚ ɟɞɢɧɢɰɭ ɜɥɟɜɨ 
            if (SelectedIndex < 0) // ɟɫɥɢ ɤɭɪɫɨɪ ɦɟɧɶɲɟ ɧɭɥɹ (ɜɵɲɟɥ ɡɚ ɧɚɱɚɥɨ 
ɫɬɪɨɤɢ) 
                SelectedIndex = 0; // ɡɚɞɚɟɦ ɤɭɪɫɨɪɭ ɩɨɥɨɠɟɧɢɟ 0 (ɧɚɱɚɥɨ ɫɬɪɨɤɢ) 
            FormulaArea.SelectionStart = SelectedIndex; // Ɂɚɞɚɟɦ ɩɨɥɨɠɟɧɢɟ ɤɭɪɫɨɪɚ 
ɞɥɹ ɩɨɥɹ ɜɜɨɞɚ ɮɨɪɦɭɥɵ 
            FormulaArea.Select(); // ɩɟɪɟɦɟɳɚɟɦ ɮɨɤɭɫ ɧɚ ɩɨɥɟ ɜɜɨɞɚ ɮɨɪɦɭɥɵ 
        } 
 
        // Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 
        private void Calc() 
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        { 
            // ɩɨɥɭɱɚɟɦ ɡɧɚɱɟɧɢɹ ɫ ɮɨɪɦɵ 
            double m1 = ((double)(this.m1.Value) / 10) * 0.25, 
                m2 = ((double)(this.m2.Value - 1) / 7) * 0.15, 
                m3 = ((double)(this.m3.Value) / 40) * 0.3, 
                m4 = ((double)(this.m4.Value)) * 0.2, 
                m5 = ((double)(this.m5.Value - 40) / 960) * 0.1; 
 
            // ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 
            Result.Text = Math.Round(m1 + m2 + m3 + m4 + m5, 2).ToString(); 
        } 
 
        // ################   ȼɇȿɒɇɂɃ ȼɂȾ ɎɈɊɆЫ   ################ 
        // ɋɨɡɞɚɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɨɤɪɭɝɥɵɦɢ ɤɪɚɹɦɢ 
        public GraphicsPath CreateRoundedRectangle(float x, float y, float width, float 
height, float d) 
        { 
            var path = new GraphicsPath(); // ɫɨɡɞɚɟɦ ɧɨɜɵɣ ɩɭɬɶ 
            float r = d / 2f; // ɪɚɫɱɢɬɵɜɚɟɦ ɪɚɞɢɭɫ ɞɥɹ ɫɤɪɭɝɥɟɧɢɹ ɤɪɚɟɜ 
            path.AddLine(x + r, y, x + width - r, y); // ɫɬɪɨɢɦ ɥɢɧɢɢ 
            path.AddArc(x + width - d, y, d, d, 270, 90); // ɢ ɞɭɝɢ ɭɝɥɨɜ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ 
            path.AddLine(x + width, y + r, x + width, y + height - r); // 
            path.AddArc(x + width - d, y + height - d, d, d, 0, 90); // 
            path.AddLine(x + width - r, y + height, x + r, y + height); // 
            path.AddArc(x, y + height - d, d, d, 90, 90); // 
            path.AddLine(x, y + height - r, x, y + r); // 
            path.AddArc(x, y, d, d, 180, 90); // 
            return path; // ɜɨɡɜɪɚɳɚɟɦ ɩɨɥɭɱɟɧɧɵɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ 
        } 
// ɋɨɡɞɚɟɬ ɤɧɨɩɤɭ 
        private void CreateCalcButton(Button btn, int x, int y, String Val) 
        { 
            btn.Top = y; // ɉɨɥɨɠɟɧɢɟ ɤɧɨɩɤɢ 
            btn.Left = x; // 
            btn.Height = 50; // Ɋɚɡɦɟɪ ɤɧɨɩɤɢ 
            btn.Width = 50; // 
            btn.Text = Val; // Ɍɟɤɫɬ 
            btn.Font = new Font("Consolas", 20); // ɒɪɢɮɬ 
            btn.FlatAppearance.BorderSize = 0; // ɍɛɢɪɚɟɦ ɪɚɦɤɭ 
            btn.FlatStyle = FlatStyle.Flat; // 
            btn.Parent = CalcPanel; // Ɋɨɞɢɬɟɥɶ - ɩɚɧɟɥɶ ɝɥɚɜɧɨɝɨ ɨɤɧɚ 
            btn.Click += CalcButtonClick; // ɉɨɞɩɢɫɵɜɚɟɦ ɧɚ ɫɨɛɵɬɢɟ ɧɚɠɚɬɢɹ 
ɤɧɨɩɤɢ 
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            GraphicsPath path2 = CreateRoundedRectangle(0, 1, btn.Width - 1, 
btn.Height - 1, 20); 
            // ɉɨɫɬɪɨɟɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ 
            btn.Region = new Region(path2); // Ɂɚɤɪɭɝɥɟɧɢɟ ɤɪɚɟɜ ɤɧɨɩɤɢ 
            btn.BackColor = Color.FromArgb(150, Color.LightGray); // ɐɜɟɬ ɤɧɨɩɤɢ 
        } 
 
        Label iconLabel = new Label(); // ɋɨɡɞɚɟɦ Label ɞɥɹ ɢɤɨɧɤɢ 
        Label headText = new Label(); // ɢ ɞɥɹ ɡɚɝɨɥɨɜɤɚ ɨɤɧɚ 
        // ɉɟɪɟɬɚɫɤɢɜɚɧɢɟ ɮɨɪɦɵ 
        private void Calculator_MouseDown(object sender, MouseEventArgs e) 
        { 
            Capture = false; // ɨɬɦɟɧɹɟɦ ɡɚɯɜɚɬɶ ɨɛɴɟɤɬɚ 
            iconLabel.Capture = false; // 
            headText.Capture = false; // 
            Message m = Message.Create(base.Handle, 0xa1, new IntPtr(2), IntPtr.Zero); 
            // ɫɨɡɞɚɟɦ ɧɨɜɨɟ ɫɨɨɛɳɟɧɢɟ (ɩɟɪɟɦɟɳɟɧɢɟ ɨɤɧɚ) 
            base.WndProc(ref m); // ɨɬɩɪɚɜɥɹɟɦ ɫɨɨɛɳɟɧɢɟ ɧɚ ɨɛɪɚɛɨɬɤɭ Windows 
        } 
 
        // ɋɨɡɞɚɧɢɟ ɡɚɝɨɥɨɜɤɚ ɮɨɪɦɵ 
        private void CreateHeader() 
        { 
            // Ɂɚɤɪɭɝɥɟɧɢɟ ɮɨɪɦɵ 
            // ɫɨɡɞɚɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɡɚɤɪɭɝɥɟɧɧɵɦɢ ɤɪɚɹɦɢ 
            GraphicsPath path = CreateRoundedRectangle(this.Left + 3, this.Top + 3, 
this.Width - 6, this.Height - 6, 20); 
            this.Region = new Region(path); // ɡɚɞɚɟɦ ɮɨɪɦɟ ɤɪɚɹ ɩɨ ɡɚɞɚɧɧɨɦɭ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ 
 
            // Ʉɧɨɩɤɚ ɡɚɤɪɵɬɢɹ ɨɤɧɚ 
            Cls.Top = this.Top; // ȿɟ ɩɨɥɨɠɟɧɢɟ  
            Cls.Left = this.Right - 35; // 
            Cls.Height = 30; // Ɋɚɡɦɟɪɵ 
            Cls.Width = 33; //  
            Cls.Text = "X"; // Ɍɟɤɫɬ ɧɚ ɧɟɣ 
            Cls.Font = new Font(Cls.Font, FontStyle.Bold); // ɩɨɥɭɠɢɪɧɵɣ ɲɪɢɮɬ 
            Cls.FlatAppearance.BorderSize = 0; // ɭɛɢɪɚɟɦ ɪɚɦɤɢ 
            Cls.FlatStyle = FlatStyle.Flat; // 
            // ɐɜɟɬ ɤɧɨɩɤɢ ɡɚɤɪɵɬɢɹ ɨɤɧɚ 
            Cls.BackColor = Color.DarkGray; // Ɂɚɞɚɟɦ ɰɜɟɬ ɤɧɨɩɤɢ 
            Cls.MouseEnter += (s, e) => 
            { 
                Cls.BackColor = Color.Red; // ɐɜɟɬ ɩɪɢ ɧɚɜɟɞɟɧɢɹ 
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            }; 
            Cls.MouseLeave += (s, e) => 
            { 
                Cls.BackColor = Color.DarkGray; // ɐɜɟɬ ɩɪɢ ɩɨɤɢɞɚɧɢɢ 
            }; 
            Cls.Parent = this; // Ɋɨɞɢɬɟɥɶ - ɬɟɤɭɳɟɟ ɨɤɧɨ 
            Cls.Click += Cls_Click; // ɉɨɞɩɢɫɵɜɚɟɦ ɧɚ ɫɨɛɵɬɢɟ ɡɚɤɪɵɬɢɹ ɨɤɧɚ 
 
            // Ʉɧɨɩɤɚ ɫɜɨɪɚɱɢɜɚɧɢɹ ɨɤɧɚ 
            Hide.Top = this.Top; // Ɂɚɞɚɟɦ ɟɟ ɩɨɥɨɠɟɧɢɟ 
            Hide.Left = this.Right - 65; // 
            Hide.Height = 30; // Ɋɚɡɦɟɪɵ 
            Hide.Width = 30; // 
            Hide.Text = "—"; // Ɍɟɤɫɬ ɧɚ ɧɟɣ 
            Hide.Font = new Font(Hide.Font, FontStyle.Bold); // ɉɨɥɭɠɢɪɧɵɣ ɲɪɢɮɬ 
            Hide.FlatAppearance.BorderSize = 0; // ɍɛɢɪɚɟɦ ɪɚɦɤɭ 
            Hide.FlatStyle = FlatStyle.Flat; // 
            Hide.BackColor = Color.DarkGray; // Ɂɚɞɚɟɦ ɰɜɟɬ 
            Hide.Parent = this; // Ɋɨɞɢɬɟɥɶ - ɬɟɤɭɳɟɟ ɨɤɧɨ 
            Hide.Click += Hide_Click; // ɉɨɞɩɢɫɵɜɚɟɦ ɧɚ ɫɨɛɵɬɢɟ ɫɜɨɪɚɱɢɜɚɧɢɹ ɨɤɧɚ 
 
            Icon icon = new Icon("HeadIcon.ico", 20, 20); // ɡɚɝɪɭɠɚɟɦ ɢɤɨɧɤɭ 
            iconLabel.Image = icon.ToBitmap(); // Ʉɨɧɜɟɪɬɢɪɭɟɦ ɜ ɢɡɨɛɪɚɠɟɧɢɟ 
(ɛɢɬɨɜɚɹ ɤɚɪɬɚ) 
            iconLabel.Size = new Size(20, 20); // Ɂɚɞɚɟɦ ɪɚɡɦɟɪ ɢɡɨɛɪɚɠɟɧɢɹ 
            iconLabel.Top = this.Top + 5; // ɉɨɥɨɠɟɧɢɟ 
            iconLabel.Left = this.Left + 5; // 
            iconLabel.Parent = this; // Ɋɨɞɢɬɟɥɶ - ɬɟɤɭɳɟɟ ɨɤɧɨ 
            iconLabel.MouseDown += Calculator_MouseDown; // ɉɨɞɩɢɫɵɜɚɟɦ ɧɚ 
ɫɨɛɵɬɢɟ ɩɟɪɟɬɚɫɤɢɜɚɧɢɹ ɨɤɧɚ 
 
            headText.Size = new Size(200, 20); // Ɂɚɞɚɟɦ ɪɚɡɦɟɪɵ ɡɚɝɨɥɨɜɤɚ 
            headText.Top = this.Top + 5; // ɉɨɥɨɠɟɧɢɟ 
            headText.Left = iconLabel.Right + 5; // 
            headText.Font = new Font("Constantia", 12, FontStyle.Italic); // ɒɪɢɮɬ 
            headText.Text = "Ɋɟɞɚɤɬɨɪ ɮɨɪɦɭɥ"; // Ɂɚɝɨɥɨɜɨɤ 
            headText.Parent = this; // Ɋɨɞɢɬɟɥɶ - ɬɟɤɭɳɟɟ ɨɤɧɨ 
            headText.MouseDown += Calculator_MouseDown; // ɉɨɞɩɢɫɵɜɚɟɦ ɧɚ 
ɫɨɛɵɬɢɟ ɩɟɪɟɬɚɫɤɢɜɚɧɢɹ ɨɤɧɚ 
        } 
 
        // ɋɜɨɪɚɱɢɜɚɧɢɟ ɨɤɧɚ 
        private void Hide_Click(object sender, EventArgs e) 
        { 
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            // ɫɜɟɪɧɭɬɶ ɨɤɧɨ 
            this.WindowState = FormWindowState.Minimized; 
        } 
 
        // Ɂɚɤɪɵɬɢɟ ɨɤɧɚ 
        private void Cls_Click(object sender, EventArgs e) 
        { 
            this.Close(); // ɡɚɤɪɵɬɶ ɬɟɤɭɳɟɟ ɨɤɧɨ 
        } 
 
        private void Help_Click(object sender, EventArgs e) 
        { 
            Help help = new Help(); 
            help.Owner = this; 
            this.Visible = false; 
            help.Show(); 
            help.Top = this.Top + 20; 
            help.Left = this.Left + 70; 
        } 
 
        // Ɉɬɫɥɟɠɢɜɚɧɢɟ ɩɨɥɨɠɟɧɢɹ ɤɭɪɫɨɪɚ ɜ ɪɟɞɚɤɬɨɪɟ ɮɨɪɦɭɥɵ 
        private void FormulaArea_Leave(object sender, EventArgs e) 
        { 
            // ɩɪɢ ɩɨɤɢɞɚɧɢɢ ɩɨɥɹ ɜɜɨɞɚ ɮɨɪɦɭɥɵ ɡɚɩɢɫɵɜɚɟɦ ɩɨɫɥɟɞɧɟɟ ɩɨɥɨɠɟɧɢɟ 
ɤɭɪɫɨɪɚ ɜ ɧɟɦ 
            SelectedIndex = FormulaArea.SelectionStart; 
        } 
 
 
        private void m_ValueChanged(object sender, EventArgs e) 
        { 
            Calc(); 
        } 
 
        private void Clear_Click(object sender, EventArgs e) 
        { 
            m1.Value = m1.Minimum; 
            m2.Value = m2.Minimum; 
            m3.Value = m3.Minimum; 
            m4.Value = m4.Minimum; 
            m5.Value = m5.Minimum; 
        } 
 
        private void button1_Click(object sender, EventArgs e) 
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        { 
            Variable var = new Variable((Panel)((Button)sender).Parent, Variables.Count, 
0); 
            Variables.Add(var); 
        } 
 
        public void EditVarName(object sender, EventArgs e) 
        { 
            Button btn = (Button)sender; 
            if (btn.Text == "⚙") 
            { 
                btn.Text = "s"; 
                Variables[0].Name.Visible = false; 
            } 
            else 
            { 
                btn.Text = "⚙"; 
                Variables[0].Name.Visible = true; 
            } 
        } 
 
        public void FormulaToDB(object sender, EventArgs e) 
        { 
            Enabled = false; 
            if (FA.Text == "") 
                return; 
            String ftext = ""; 
 
            FormulaContext fs = new FormulaContext(); 
            fs.Database.Connection.ConnectionString = 
                
ConfigurationManager.ConnectionStrings["FormulasDB"].ConnectionString; 
 
            Formula f = new Formula(); 
            if (EditFormulaID == -1) 
            { 
                f.Result = double.Parse(Calculations.Calculate(FA.Text, out ftext, 
ToVars())); 
            } 
            else 
            { 
                f = fs.Formulas.FirstOrDefault(x => x.FormulaId == EditFormulaID); 
                var variables = fs.Vars.Where(x => x.Formula.FormulaId == 
EditFormulaID); 
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                foreach (var variable in variables) 
                    fs.Entry(variable).State = EntityState.Deleted; 
            } 
            f.Equation = FA.Text; 
            fs.SaveChanges(); 
 
            f.Vars = new List<Var>(); 
 
            for (int i = 0; i < Variables.Count; i++) 
            { 
                Var v = new Var(); 
                v.name = Variables[i].Name.Text; 
                v.value = (double)Variables[i].Val.Value; 
                f.Vars.Add(v); 
            } 
 
            fs.Formulas.AddOrUpdate(f); 
 
            fs.SaveChanges(); 
            if (EditFormulaID == -1) 
                MessageBox.Show("Ɏɨɪɦɭɥɚ \"" + FA.Text + "\" ɛɵɥɚ ɭɫɩɟɲɧɨ 
ɞɨɛɚɜɥɟɧɚ ɜ ɛɚɡɭ"); 
            else 
                MessageBox.Show("Ɏɨɪɦɭɥɚ \"" + FA.Text + "\" ɛɵɥɚ ɭɫɩɟɲɧɨ 
ɫɨɯɪɚɧɟɧɚ"); 
            Enabled = true; 
            if (EditFormulaID != -1) 
            { 
                fu.SetSF(f); 
                rBack(); 
            } 
        } 
 
        private FormulaUse fu; 
 
        public void ShowFs(object sender, EventArgs e) 
        { 
            this.Enabled = false; 
            fu = new FormulaUse(); 
            fu.Owner = this; 
            fu.Show(); 
            fu.Top = Top + 10; 
            fu.Left = Left + 10; 
            this.Enabled = true; 
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            this.Visible = false; 
        } 
 
        public void BackToFU(object sender, EventArgs e) 
        { 
            rBack(); 
        } 
 
        public void rBack() 
        { 
            Back.Visible = false; 
            this.Visible = false; 
            fu.Visible = true; 
            SaveFormula.Text = "Save eq-on"; 
            SaveFormula.Font = new Font("Microsoft Sans Serif", 9); 
            Fs.Visible = true; 
            for (int i = Variables.Count - 1; i >= 0; i--) 
                Variables[i].Delete(); 
            FA.Text = ""; 
            RFA.Text = ""; 
        } 
 
        private void ChangeServDB_Click(object sender, EventArgs e) 
        { 
            string servName; 
            using (var form = new ChangeServDB()) 
            { 
                form.ShowDialog(); 
                servName = form.ServerName; 
            } 
            // ɢɦɹ ɫɟɪɜɟɪɚ ɛɞ 
            var config = 
ConfigurationManager.OpenExeConfiguration(ConfigurationUserLevel.None); 
            var connectionStringsSection = 
(ConnectionStringsSection)config.GetSection("connectionStrings"); 
            
connectionStringsSection.ConnectionStrings["FormulasDB"].ConnectionString = 
"Data Source =" + servName + 
                                     ";Initial Catalog=FormulasDB;Integrated 
Security=True;MultipleActiveResultSets=True"; 
            config.Save(); 
            ConfigurationManager.RefreshSection("connectionStrings"); 
        } 
 
 65 
 
        private void Calculator_VisibleChanged(object sender, EventArgs e) 
        
 { 
            Formula f = new Formula(); 
            if (fu != null) 
            { 
                f = fu.GetSFID(); 
                if (f != null) 
                    EditFormulaID = f.FormulaId; 
                else 
                    EditFormulaID = -1; 
            } 
            if (EditFormulaID != -1 && SaveFormula.Text != "Update") 
            { 
                Back.Visible = true; 
                SaveFormula.Text = "Update"; 
                SaveFormula.Font = new Font("Microsoft Sans Serif", 8); 
                Fs.Visible = false; 
                FA.Text = f.Equation; 
                RFA.Text = f.Result.ToString(); 
                for (int i = Variables.Count-1; i >= 0; i--) 
                    Variables[i].Delete(); 
                for (int i = 0; i < f.Vars.Count; i++) 
                { 
                    Variable v = new Variable(ValsPanel, i, (decimal)f.Vars[i].value); 
                    v.Name.Text = v.EditName.Text = f.Vars[i].name; 
                    Variables.Add(v); 
                } 
            } 
        } 
 
        private void ɜɵɯɨɞToolStripMenuItem_Click(object sender, EventArgs e) 
        { 
            Close(); 
        } 
    } 
} 
 
FormulaUse.cs 
 
using System; 
using System.Collections.Generic; 
using System.Configuration; 
using System.Data.Entity; 
 66 
 
using System.Drawing; 
using System.Linq; 
using System.Windows.Forms; 
 
namespace Dipl 
{ 
    public partial class FormulaUse : Form 
    { 
        Label bufS = new Label(); 
        List<Formula> frs = new List<Formula>(); 
        List<Label> VarsName = new List<Label>(); 
        List<NumericUpDown> VarsValue = new List<NumericUpDown>(); 
        public Formula selFormula = null; 
        public FormulaUse() 
        { 
            InitializeComponent(); 
            bufS.AutoSize = true; 
            bufS.Parent = VarsPanel; 
            bufS.Visible = false; 
            bufS.Font = new Font("Book Antiqua", 12, FontStyle.Italic); 
        } 
 
        private void showData() 
        { 
            using (FormulaContext fs = new FormulaContext()) 
            { 
                fs.Database.Connection.ConnectionString = 
                    
ConfigurationManager.ConnectionStrings["FormulasDB"].ConnectionString; 
                fs.Database.Initialize(false); 
                if (fs.Database.Exists()) 
                
 { 
                    var query = fs.Formulas.Join(fs.Vars, f => f.FormulaId,  
                        v => v.Formula.FormulaId, (f, v) 
                        => new { f, v }).GroupBy(f => f.f); 
                    if (query != null) 
                    { 
                        foreach (var fr in query) 
                        { 
                            frs.Add(fr.Key); 
                            Formulas.Items.Add(fr.Key.Equation); 
                        } 
                    } 
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                    Formulas.ItemHeight = 200; 
                } 
                else 
                    MessageBox.Show(@"ɇɟ ɭɞɚɥɨɫɶ ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ȻȾ"); 
            } 
        } 
 
        private void Formulas_SelectedIndexChanged(object sender, EventArgs e) 
        { 
            if (Formulas.SelectedIndex != -1) 
            { 
                GenVars(Formulas.SelectedIndex); 
                Result.Text = frs[Formulas.SelectedIndex].Result.ToString(); 
            } 
        } 
 
        private void FormulaUse_FormClosed(object sender, FormClosedEventArgs e) 
        { 
            Owner.Visible = true; 
        } 
        private void Formulas_MeasureItem(object sender, MeasureItemEventArgs e) 
        { 
            bufS.Text = Formulas.Items[e.Index].ToString(); 
            if (bufS.Width > 240) 
                e.ItemHeight = (bufS.Width / 240) * 40; 
            else 
                e.ItemHeight = 20; 
        } 
        private void Formulas_DrawItem(object sender, DrawItemEventArgs e) 
        { 
            if (e.Index >= 0) 
            { 
                e.DrawBackground(); 
                Graphics g = e.Graphics; 
                if ((e.State & DrawItemState.Selected) == DrawItemState.Selected) 
                    g.FillRectangle(new SolidBrush(Color.DodgerBlue), e.Bounds); 
                else if (e.Index % 2 == 0) 
                    g.FillRectangle(new SolidBrush(Color.LightGray), e.Bounds); 
                else 
                    g.FillRectangle(new SolidBrush(Color.WhiteSmoke), e.Bounds); 
                e.DrawFocusRectangle(); 
                e.Graphics.DrawString(Formulas.Items[e.Index].ToString(), e.Font, new 
SolidBrush(e.ForeColor), e.Bounds); 
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            } 
        } 
 
        private void GenVars(int index) 
        { 
            foreach (Label label in VarsName) 
            { 
                VarsPanel.Controls.Remove(label); 
                label.Dispose(); 
            } 
            foreach (NumericUpDown numericUpDown in VarsValue) 
            { 
                VarsPanel.Controls.Remove(numericUpDown); 
                numericUpDown.Dispose(); 
            } 
            for (int i = 0; i < frs[index].Vars.Count; i++) 
            { 
                Label name = new Label(); 
                NumericUpDown value = new NumericUpDown(); 
                value.Minimum = -1000000; 
                value.Maximum = 1000000; 
                name.Font = value.Font = new Font("Microsoft Sans Serif", 12); 
                name.Parent = value.Parent = VarsPanel; 
                name.Width = 70; 
                value.Width = 90; 
                name.TextAlign = ContentAlignment.MiddleCenter; 
                name.Left = 2; 
                value.Left = name.Right + 1; 
                name.Top = value.Top = 2 + i * 30; 
                name.Text = frs[index].Vars[i].name; 
                value.Value = decimal.Parse(frs[index].Vars[i].value.ToString()); 
                value.ValueChanged += EditValue; 
                VarsName.Add(name); 
                VarsValue.Add(value); 
            } 
        } 
        public void EditValue(object sender, EventArgs e) 
        { 
            List<Variables> vars = new List<Variables>(); 
            for (int i = 0; i < VarsValue.Count; i++) 
            { 
                Variables v = new Variables(VarsName[i].Text, 
(double)VarsValue[i].Value); 
                vars.Add(v); 
 69 
 
            } 
            Result.Text = Calculations.Calculate(frs[Formulas.SelectedIndex].Equation, 
out String res, vars); 
        } 
 
        private void FormulaUse_Shown(object sender, EventArgs e) 
        { 
            showData(); 
            Loading.Visible = false; 
        } 
 
        private void RemoveFormula_Click(object sender, EventArgs e) 
        { 
            if (Formulas.SelectedIndex < 0) 
                return; 
            using (FormulaContext fs = new FormulaContext()) 
            { 
                int id = frs[Formulas.SelectedIndex].FormulaId; 
                var formula = fs.Formulas.FirstOrDefault(x => x.FormulaId == id); 
                fs.Entry(formula).State = EntityState.Deleted; 
                var variables = fs.Vars.Where(x => x.Formula.FormulaId == id); 
                foreach (var variable in variables) 
                    fs.Entry(variable).State = EntityState.Deleted; 
                fs.SaveChanges(); 
                foreach (Label label in VarsName) 
                { 
                    VarsPanel.Controls.Remove(label); 
                    label.Dispose(); 
                } 
                foreach (NumericUpDown numericUpDown in VarsValue) 
                { 
                    VarsPanel.Controls.Remove(numericUpDown); 
                    numericUpDown.Dispose(); 
                } 
                Formulas.Items.Remove(Formulas.SelectedItem); 
                Result.Text = ""; 
            } 
        } 
 
        private void Edit_Click(object sender, EventArgs e) 
        { 
            if (Formulas.SelectedIndex >= 0) 
            { 
                selFormula = frs[Formulas.SelectedIndex]; 
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                this.Visible = false; 
                Owner.Visible = true; 
            } 
        } 
 
        public Formula GetSFID() 
        { 
            return selFormula; 
        } 
 
        public void SetSF(Formula f) 
        { 
            selFormula = f; 
        } 
 
 
        private void FormulaUse_VisibleChanged(object sender, EventArgs e) 
        { 
            if (Visible) 
            { 
                if (selFormula != null) 
                { 
                    frs[Formulas.SelectedIndex] = selFormula; 
                    Formulas.SelectedItem = selFormula.Equation; 
                    selFormula = null; 
                } 
            } 
        } 
    } 
} 
 
ChangeServDB.cs 
 
using System; 
using System.Collections.Generic; 
using System.Data; 
using System.Windows.Forms; 
 
namespace Dipl 
{ 
    public partial class ChangeServDB : Form 
    { 
        public string ServerName { get; set; } 
        List<string> servs = new List<string>(); 
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        public ChangeServDB() 
        { 
            InitializeComponent(); 
            // ɫɩɢɫɨɤ ɞɨɫɬɭɩɧɵɯ ɫɟɪɜɟɪɨɜ ɛɞ 
            System.Data.Sql.SqlDataSourceEnumerator instance = 
System.Data.Sql.SqlDataSourceEnumerator.Instance; 
            DataTable dataTable = instance.GetDataSources(); 
            foreach (System.Data.DataRow row in dataTable.Rows) 
            { 
                ServName.Items.Add(row[0].ToString() + "\\" + row[1].ToString()); 
                servs.Add(row[1].ToString()); 
            } 
            if (ServName.Items.Count > 0) 
                ServName.SelectedIndex = 0; 
        } 
 
        private void Apply_Click(object sender, EventArgs e) 
        { 
            ServerName = ServName.Text; 
            this.Close(); 
        } 
    } 
} 
 
Help.cs 
 
using System; 
using System.Windows.Forms; 
 
namespace Dipl 
{ 
    public partial class Help : Form 
    { 
        public Help() 
        { 
            InitializeComponent(); 
        } 
 
        private void Help_FormClosed(object sender, FormClosedEventArgs e) 
        { 
            Owner.Visible = true; 
        } 
 
        private void Oe_Click(object sender, EventArgs e) 
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        { 
            MainHelp.Visible = false; 
            Oe.Visible = false; 
            Val.Visible = false; 
            SaveEq.Visible = false; 
            Fs.Visible = false; 
            OeButtonHelp.Visible = true; 
            OeFormula.Visible = true; 
            Back.Visible = true; 
        } 
 
        private void Back_Click(object sender, EventArgs e) 
        { 
            MainHelp.Visible = true; 
            Oe.Visible = true; 
            Val.Visible = true; 
            SaveEq.Visible = true; 
            Fs.Visible = true; 
            OeButtonHelp.Visible = false; 
            OeFormula.Visible = false; 
            ValButtonHelp.Visible = false; 
            SaveEqButtonHelp.Visible = false; 
            FsButtonHelp.Visible = false; 
            Back.Visible = false; 
        } 
 
        private void Val_Click(object sender, EventArgs e) 
        { 
            MainHelp.Visible = false; 
            Oe.Visible = false; 
            Val.Visible = false; 
            SaveEq.Visible = false; 
            Fs.Visible = false; 
            ValButtonHelp.Visible = true; 
            Back.Visible = true; 
        } 
 
        private void SaveEq_Click(object sender, EventArgs e) 
        { 
            MainHelp.Visible = false; 
            Oe.Visible = false; 
            Val.Visible = false; 
            SaveEq.Visible = false; 
            Fs.Visible = false; 
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            SaveEqButtonHelp.Visible = true; 
            Back.Visible = true; 
        } 
 
        private void Fs_Click(object sender, EventArgs e) 
        { 
            MainHelp.Visible = false; 
            Oe.Visible = false; 
            Val.Visible = false; 
            SaveEq.Visible = false; 
            Fs.Visible = false; 
            FsButtonHelp.Visible = true; 
            Back.Visible = true; 
        } 
    } 
} 
 
Calculations.cs 
 
using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Windows.Forms; 
 
namespace Dipl 
{ 
    public class Calculations 
    { 
        private static List<Variables> Variables; 
 
        public static String Calculate(String res, out String ftext, List<Variables> vars) 
        { 
            Variables = vars; 
            res = res.Replace(" ", ""); // ɍɛɢɪɚɟɦ ɩɪɨɛɟɥɵ 
            res = res.Replace('*', '×');    // Ɂɚɦɟɧɹɟɦ ɡɜɟɡɞɨɱɤɢ ɧɚ ɡɧɚɤ ɭɦɧɨɠɟɧɢɹ 
            res = res.ToLower();    // ȼɫɟ ɫɢɦɜɨɥɵ ɤ ɧɢɠɧɟɦɭ ɪɟɝɢɫɬɪɭ 
            res = res.Replace("sqrt", "√"); // ɡɚɦɟɧɹɟɦ sqrt ɧɚ ɡɧɚɤ ɤɨɪɧɹ 
            res = res.Replace("pi", "π");   // pi ɧɚ ɡɧɚɤ ɩɢ 
 
            if (res == "") 
            { 
                ftext = res; 
                return res; 
            } 
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            ftext = res; // ɡɚɩɢɫɵɜɚɟɦ ɩɨɥɭɱɢɜɲɭɸɫɹ ɫɬɪɨɤɭ ɨɛɪɚɬɧɨ ɜ ɪɟɞɚɤɬɨɪ 
ɮɨɪɦɭɥ 
            int lb = res.ToCharArray().Where(i => i == '(').Count();    // ɫɱɢɬɚɟɦ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɪɵɜɚɸɳɢɯ ɫɤɨɛɨɤ 
            int rb = res.ToCharArray().Where(i => i == ')').Count();    // ɢ ɡɚɤɪɵɜɚɸɳɢɯ 
ɫɤɨɛɨɤ 
            if (lb > rb)    // ɟɫɥɢ ɥɟɜɵɯ ɫɤɨɛɨɤ ɛɨɥɶɲɟ ɱɟɦ ɩɪɚɜɵɯ 
                MessageBox.Show("Ʌɟɜɵɯ ɫɤɨɛɨɤ ɛɨɥɶɲɟ, ɱɟɦ ɩɪɚɜɵɯ"); // ɜɵɜɨɞ 
ɨɲɢɛɤɢ 
            if (lb < rb)    // ɟɫɥɢ ɩɪɚɜɵɯ ɫɤɨɛɨɤ ɛɨɥɶɲɟ ɱɟɦ ɥɟɜɵɯ 
                MessageBox.Show("ɉɪɚɜɵɯ ɫɤɨɛɨɤ ɛɨɥɶɲɟ, ɱɟɦ ɥɟɜɵɯ"); // ɜɵɜɨɞ 
ɨɲɢɛɤɢ 
            if (lb != rb)   // ɟɫɥɢ ɤɨɥɢɱɟɫɬɜɨ ɫɤɨɛɨɤ ɧɟ ɪɚɜɧɨ 
                return ""; // ɜɵɯɨɞ ɢɡ ɮɭɧɤɰɢɢ 
            Token tk = new Token(); // ɫɨɡɞɚɟɦ ɨɛɴɟɤɬ ɞɥɹ ɪɚɡɛɨɪɚ ɫɬɪɨɤɢ ɧɚ ɥɟɤɫɟɦɵ 
            tk.lec = res;  // ɡɚɞɚɟɦ ɟɦɭ ɫɬɪɨɤɭ 
            GetToken(tk);   // ɪɚɡɛɢɪɚɟɦ ɫɬɪɨɤɭ ɧɚ ɥɟɤɫɟɦɵ 
            res = CalcToken(tk).ToString(); // ɫɱɢɬɚɟɦ ɩɨɥɭɱɟɧɧɵɟ ɥɟɤɫɟɦɵ 
            return res; 
        } 
        // Ɋɚɡɛɨɪ ɫɬɪɨɤɢ ɧɚ ɥɟɤɫɟɦɵ 
        private static void GetToken(Token tk) 
        { 
            Token ltk = new Token();    // ɥɟɜɚɹ ɥɟɤɫɟɦɚ (ɥɟɜɵɣ ɨɩɟɪɚɧɞ) 
            Token rtk = new Token();    // ɩɪɚɜɚɹ ɥɟɤɫɟɦɚ (ɩɪɚɜɵɣ ɨɩɟɪɚɧɞ) 
            ltk.parent = rtk.parent = tk;   // ɪɨɞɢɬɟɥɶ ɩɪɚɜɨɣ ɢ ɥɟɜɨɣ ɥɟɤɫɟɦ 
            ltk.action = rtk.action = "";   // ɩɨɤɚ ɭ ɥɟɤɫɟɦ ɧɢɤɚɤɢɯ ɞɟɣɫɬɜɢɣ 
            tk.left = ltk;  // ɧɚɡɧɚɱɟɧɢɟ ɪɨɞɢɬɟɥɸ ɥɟɜɨɝɨ ɩɨɬɨɦɤɚ 
            tk.right = rtk; // ɢ ɩɪɚɜɨɝɨ ɩɨɬɨɦɤɚ 
            int lb = 0, rb = 0; // ɫɱɟɬɱɢɤ ɫɤɨɛɨɤ 
            // + - ɜɧɟ ɫɤɨɛɨɤ 
            for (int i = 0; i < tk.lec.Length; i++) 
            { 
                if (tk.lec[i] == '(')   // ɟɫɥɢ ɷɬɨ ɨɬɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ 
                    lb++;   // ɭɜɟɥɢɱɢɜɚɟɦ ɫɱɟɬɱɢɤ ɨɬɤɪɵɜɵɸɳɢɯ ɫɤɨɛɨɤ 
                else if (tk.lec[i] == ')')  // ɟɫɥɢ ɡɚɤɪɵɜɚɸɳɚɹ 
                    rb++;   // ɡɚɤɪɵɜɚɸɳɢɯ ɫɤɨɛɨɤ 
                else 
                { 
                    // ɟɫɥɢ ɧɟ ɧɚɯɨɞɢɦɫɹ ɜɧɭɬɪɢ ɫɤɨɛɨɤ ɢ ɬɟɤɭɳɢɣ ɫɢɦɜɨɥ '+' ɢɥɢ '-' 
                    if (lb == rb && i != 0 && (tk.lec[i] == '+' || tk.lec[i] == '-')) 
                    { 
                        tk.action = tk.lec[i].ToString();   // ɡɚɩɢɫɵɜɚɟɦ ɞɟɣɫɬɜɢɟ 
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                        tk.left.lec = OpenBr(tk.lec.Substring(0, i));   // ɥɟɜɵɣ ɨɩɟɪɚɧɞ ɜ 
ɥɟɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                        tk.right.lec = OpenBr(tk.lec.Substring(i + 1)); // ɩɪɚɜɵɣ ɨɩɟɪɚɧɞ ɜ 
ɩɪɚɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                        GetToken(tk.left);  // ɪɚɡɛɨɪ ɥɟɜɨɣ ɱɚɫɬɢ ɧɚ ɥɟɤɫɟɦɵ 
                        GetToken(tk.right); // ɪɚɡɛɨɪ ɩɪɚɜɨɣ ɱɚɫɬɢ ɧɚ ɥɟɤɫɟɦɵ 
                        return; // ɜɵɯɨɞ ɢɡ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ 
                    } 
                } 
            } 
            // * / ɜɧɟ ɫɤɨɛɨɤ 
            for (int i = 0; i < tk.lec.Length; i++) 
            { 
                if (tk.lec[i] == '(')   // ɟɫɥɢ ɷɬɨ ɨɬɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ 
                    lb++;   // ɭɜɟɥɢɱɢɜɚɟɦ ɫɱɟɬɱɢɤ ɨɬɤɪɵɜɵɸɳɢɯ ɫɤɨɛɨɤ 
                else if (tk.lec[i] == ')')  // ɟɫɥɢ ɡɚɤɪɵɜɚɸɳɚɹ 
                    rb++;   // ɡɚɤɪɵɜɚɸɳɢɯ ɫɤɨɛɨɤ 
                else 
                { 
                    // ɟɫɥɢ ɧɟ ɧɚɯɨɞɢɦɫɹ ɜɧɭɬɪɢ ɫɤɨɛɨɤ ɢ ɬɟɤɭɳɢɣ ɫɢɦɜɨɥ '×' ɢɥɢ '/' 
                    if (lb == rb && (tk.lec[i] == '×' || tk.lec[i] == '/')) 
                    { 
                        tk.action = tk.lec[i].ToString();   // ɡɚɩɢɫɵɜɚɟɦ ɞɟɣɫɬɜɢɟ 
 
                        tk.left.lec = OpenBr(tk.lec.Substring(0, i));   // ɥɟɜɵɣ ɨɩɟɪɚɧɞ ɜ 
ɥɟɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                        tk.right.lec = OpenBr(tk.lec.Substring(i + 1)); // ɩɪɚɜɵɣ ɨɩɟɪɚɧɞ ɜ 
ɩɪɚɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                        GetToken(tk.left);  // ɪɚɡɛɨɪ ɥɟɜɨɣ ɱɚɫɬɢ ɧɚ ɥɟɤɫɟɦɵ 
                        GetToken(tk.right); // ɪɚɡɛɨɪ ɩɪɚɜɨɣ ɱɚɫɬɢ ɧɚ ɥɟɤɫɟɦɵ 
                        return; // ɜɵɯɨɞ ɢɡ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ 
                    } 
                } 
            } 
            // ^ ɭ ɫɤɨɛɨɤ ɢ ɛɟɡ ɫɤɨɛɨɤ 
            for (int i = 0; i < tk.lec.Length; i++) 
            { 
                if (tk.lec[i] == '(')   // ɟɫɥɢ ɷɬɨ ɨɬɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ 
                    lb++;   // ɭɜɟɥɢɱɢɜɚɟɦ ɫɱɟɬɱɢɤ ɨɬɤɪɵɜɵɸɳɢɯ ɫɤɨɛɨɤ 
                else if (tk.lec[i] == ')')  // ɟɫɥɢ ɡɚɤɪɵɜɚɸɳɚɹ 
                    rb++;   // ɡɚɤɪɵɜɚɸɳɢɯ ɫɤɨɛɨɤ 
                else 
                { 
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                    // ɟɫɥɢ ɧɟ ɧɚɯɨɞɢɦɫɹ ɜɧɭɬɪɢ ɫɤɨɛɨɤ ɢ ɬɟɤɭɳɢɣ ɫɢɦɜɨɥ '^' 
                    if (lb == rb && (tk.lec[i] == '^')) 
                    { 
                        tk.action = tk.lec[i].ToString();   // ɡɚɩɢɫɵɜɚɟɦ ɞɟɣɫɬɜɢɟ 
 
                        tk.left.lec = OpenBr(tk.lec.Substring(0, i));   // ɥɟɜɵɣ ɨɩɟɪɚɧɞ ɜ 
ɥɟɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                        tk.right.lec = OpenBr(tk.lec.Substring(i + 1)); // ɩɪɚɜɵɣ ɨɩɟɪɚɧɞ ɜ 
ɩɪɚɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                        GetToken(tk.left);  // ɪɚɡɛɨɪ ɥɟɜɨɣ ɱɚɫɬɢ ɧɚ ɥɟɤɫɟɦɵ 
                        GetToken(tk.right); // ɪɚɡɛɨɪ ɩɪɚɜɨɣ ɱɚɫɬɢ ɧɚ ɥɟɤɫɟɦɵ 
                        return; // ɜɵɯɨɞ ɢɡ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ 
                    } 
                } 
            } 
            // e √ ln log sin cos tg ctg ! 
            for (int i = 0; i < tk.lec.Length; i++) 
            { 
                if (tk.lec[i] == '(')   // ɟɫɥɢ ɷɬɨ ɨɬɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ 
                    lb++;   // ɭɜɟɥɢɱɢɜɚɟɦ ɫɱɟɬɱɢɤ ɨɬɤɪɵɜɵɸɳɢɯ ɫɤɨɛɨɤ 
                else if (tk.lec[i] == ')')  // ɟɫɥɢ ɡɚɤɪɵɜɚɸɳɚɹ 
                    rb++;   // ɡɚɤɪɵɜɚɸɳɢɯ ɫɤɨɛɨɤ 
                else 
                { 
                    // ɟɫɥɢ ɧɟ ɧɚɯɨɞɢɦɫɹ ɜɧɭɬɪɢ ɫɤɨɛɨɤ 
                    if (lb == rb) 
                    { 
                        // ɬɟɤɭɳɢɣ ɫɢɦɜɨɥ 'e' ɢɥɢ '√' 
                        if (tk.lec[i] == 'e' || tk.lec[i] == '√') 
                        { 
                            tk.action = tk.lec[i].ToString();   // ɡɚɩɢɫɵɜɚɟɦ ɞɟɣɫɬɜɢɟ 
 
                            tk.left.lec = "";   // ɨɩɟɪɚɬɨɪ ɭɧɚɪɧɵɣ (ɥɟɜɨɣ ɥɟɤɫɟɦɵ ɧɟɬ) 
                            tk.right.lec = OpenBr(tk.lec.Substring(i + 1)); // ɫɨɞɟɪɠɢɦɨɟ 
ɨɩɟɪɚɬɨɪɚ ɜ ɩɪɚɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                            GetToken(tk.right); // ɪɚɡɛɨɪ ɧɚ ɥɟɤɫɟɦɵ 
                            return; // ɜɵɯɨɞ ɢɡ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ 
                        }   // ɬɟɤɭɳɚɹ ɩɨɞɫɬɪɨɤɚ "ln" ɢɥɢ "tg" 
                        else if (i + 1 < tk.lec.Length && 
                                 ((tk.lec[i] == 'l' && tk.lec[i + 1] == 'n') || (tk.lec[i] == 't' && 
tk.lec[i+1] == 'g'))) 
                        { 
                            tk.action = tk.lec.Substring(i, 2); // ɡɚɩɢɫɵɜɚɟɦ ɞɟɣɫɬɜɢɟ 
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                            tk.left.lec = "";   // ɨɩɟɪɚɬɨɪ ɭɧɚɪɧɵɣ (ɥɟɜɨɣ ɥɟɤɫɟɦɵ ɧɟɬ) 
                            tk.right.lec = OpenBr(tk.lec.Substring(i + 2)); // ɫɨɞɟɪɠɢɦɨɟ 
ɨɩɟɪɚɬɨɪɚ ɜ ɩɪɚɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                            GetToken(tk.right); // ɪɚɡɛɨɪ ɧɚ ɥɟɤɫɟɦɵ 
                            return; // ɜɵɯɨɞ ɢɡ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ 
                        }   // ɬɟɤɭɳɚɹ ɩɨɞɫɬɪɨɤɚ "log", "sin", "cos" ɢɥɢ "ctg" 
                        else if (i + 2 < tk.lec.Length && 
                                 ((tk.lec[i] == 'l' && tk.lec[i + 1] == 'o' && tk.lec[i + 2] == 'g') || 
                                  (tk.lec[i] == 's' && tk.lec[i + 1] == 'i' && tk.lec[i + 2] == 'n') || 
                                  (tk.lec[i] == 'c' && tk.lec[i + 1] == 'o' && tk.lec[i + 2] == 's') || 
                                  (tk.lec[i] == 'c' && tk.lec[i + 1] == 't' && tk.lec[i + 2] == 'g'))) 
                        { 
                            tk.action = tk.lec.Substring(i, 3); // ɡɚɩɢɫɵɜɚɟɦ ɞɟɣɫɬɜɢɟ 
 
                            tk.left.lec = "";   // ɨɩɟɪɚɬɨɪ ɭɧɚɪɧɵɣ (ɥɟɜɨɣ ɥɟɤɫɟɦɵ ɧɟɬ) 
                            tk.right.lec = OpenBr(tk.lec.Substring(i + 3)); // ɫɨɞɟɪɠɢɦɨɟ 
ɨɩɟɪɚɬɨɪɚ ɜ ɩɪɚɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                            GetToken(tk.right); // ɪɚɡɛɨɪ ɧɚ ɥɟɤɫɟɦɵ 
                            return; // ɜɵɯɨɞ ɢɡ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ 
                        } // ɬɟɤɭɳɢɣ ɫɢɦɜɨɥ '!' 
                        else if (tk.lec[i] == '!') 
                        { 
                            tk.action = tk.lec[i].ToString();   // ɡɚɩɢɫɵɜɚɟɦ ɞɟɣɫɬɜɢɟ 
 
                            tk.left.lec = "";   // ɨɩɟɪɚɬɨɪ ɭɧɚɪɧɵɣ (ɥɟɜɨɣ ɥɟɤɫɟɦɵ ɧɟɬ) 
                            tk.right.lec = OpenBr(tk.lec.Substring(0, i)); // ɫɨɞɟɪɠɢɦɨɟ 
ɨɩɟɪɚɬɨɪɚ ɜ ɩɪɚɜɭɸ ɥɟɤɫɟɦɭ (ɫ ɩɨɩɵɬɤɨɣ ɪɚɫɤɪɵɬɢɹ ɫɤɨɛɨɤ) 
                            GetToken(tk.right); // ɪɚɡɛɨɪ ɧɚ ɥɟɤɫɟɦɵ 
                            return; // ɜɵɯɨɞ ɢɡ ɬɟɤɭɳɟɣ ɮɭɧɤɰɢɢ 
                        } 
                    } 
                } 
            } 
            if (tk.lec == "π")  // ɟɫɥɢ ɥɟɤɫɚɦɦɚ - ɷɬɨ ɉɢ 
                tk.lec = Math.PI.ToString();    // ɡɚɩɢɫɵɜɚɟɦ ɡɧɚɱɟɧɢɟ ɩɢ 
        } 
 
        // Ɋɚɫɱɟɬ ɩɨ ɥɟɤɫɟɦɚɦ 
        private static double CalcToken(Token tk) 
        { 
            double res = 0; // ɩɟɪɟɦɟɧɧɚɹ ɞɥɹ ɪɟɡɭɥɶɬɚɬɚ 
            // ɪɟɤɭɪɫɢɜɧɵɣ ɜɵɡɨɜ ɮɭɧɤɰɢɢ ɞɥɹ ɛɢɧɚɪɧɵɯ ɢ ɭɧɚɪɧɵɯ ɮɭɧɤɰɢɣ ɢ 
ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɟ ɤ ɱɢɫɥɭ, ɟɫɥɢ ɷɬɨ ɧɟ ɮɭɧɤɰɢɹ 
            switch (tk.action)  // ɜɵɛɨɪ ɞɟɣɫɬɜɢɹ 
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            { 
                case "+":   // ɫɭɦɦɚ 
                    res = CalcToken(tk.left) + CalcToken(tk.right); 
                    break; 
                case "-":   // ɪɚɡɧɨɫɬɶ 
                    res = CalcToken(tk.left) - CalcToken(tk.right); 
                    break; 
                case "×":   // ɩɪɨɢɡɜɟɞɟɧɢɟ 
                    res = CalcToken(tk.left) * CalcToken(tk.right); 
                    break; 
                case "/":   // ɱɚɫɬɧɨɟ 
                    res = CalcToken(tk.left) / CalcToken(tk.right); 
                    break; 
                case "^":   // ɜɨɡɜɟɞɟɧɢɟ ɜ ɫɬɟɩɟɧɶ 
                    res = Math.Pow(CalcToken(tk.left), CalcToken(tk.right)); 
                    break; 
                case "√":   // ɤɜɚɞɪɚɬɧɵɣ ɤɨɪɟɧɶ 
                    res = Math.Sqrt(CalcToken(tk.right)); 
                    break; 
                case "e":   // ɷɤɫɩɨɧɟɧɬɚ 
                    res = Math.Exp(CalcToken(tk.right)); 
                    break; 
                case "ln":  // ɧɚɬɭɪɚɥɶɧɵɣ ɥɨɝɚɪɢɮɦ 
                    res = Math.Log(CalcToken(tk.right)); 
                    break; 
                case "log": // ɞɟɫɹɬɢɱɧɵɣ ɥɨɝɚɪɢɮɦ 
                    res = Math.Log10(CalcToken(tk.right)); 
                    break; 
                case "sin": // ɫɢɧɭɫ 
                    res = Math.Sin(CalcToken(tk.right)); 
                    break; 
                case "cos": // ɤɨɫɢɧɭɫ 
                    res = Math.Cos(CalcToken(tk.right)); 
                    break; 
                case "tg":  // ɬɚɧɝɟɧɫ 
                    res = Math.Tan(CalcToken(tk.right)); 
                    break; 
                case "ctg": // ɤɚɬɚɧɝɟɧɫ 
                    res = 1 / Math.Tan(CalcToken(tk.right)); 
                    break; 
                case "!":   // ɮɚɤɬɨɪɢɚɥ 
                    double val = CalcToken(tk.right); 
                    res = 1; 
                    for (int i = 2; i <= val; i++) 
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                        res *= i; 
                    break; 
                default:    // ɱɢɫɥɨ 
                    foreach (Variables v in Variables) 
                    { 
                        if (tk.lec == v.Name) 
                            tk.lec = v.Value.ToString(); 
                    } 
                    bool test = double.TryParse(tk.lec, out res);   // ɩɨɩɵɬɤɚ 
ɤɨɧɜɟɪɬɢɪɨɜɚɬɶ ɜ ɱɢɫɥɨ 
                    if (!test)  // ɟɫɥɢ ɤɨɧɜɟɪɬɢɪɨɜɚɬɶ ɧɟ ɭɞɚɥɨɫɶ 
                    { 
                        // ɜɵɜɨɞ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɟ 
                        MessageBox.Show("Ɉɲɢɛɤɚ. ɇɟɜɨɡɦɧɨɠɧɨ ɩɪɟɨɛɪɚɡɨɜɚɬɶ \"" + 
tk.lec + "\" ɤ ɱɢɫɥɭ"); 
                        res = Double.NaN;   // ɪɟɡɭɥɶɬɚɬ - ɧɟ ɱɢɫɥɨ 
                    } 
                    break; 
            } 
            return res; // ɜɨɡɜɪɚɳɚɟɦ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ 
        } 
 
        // Ɋɚɫɤɪɵɬɶ ɜɧɟɲɧɢɟ ɫɤɨɛɤɢ, ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ 
        private static string OpenBr(String str) 
        { 
            if (str.Length == 0) // ȿɫɥɢ ɫɬɪɨɤɚ ɩɭɫɬɚɹ 
                return "";  // ɜɨɡɜɪɚɳɚɟɦ ɩɭɫɬɭɸ ɫɬɪɨɤɭ 
            int br = 0; // ɫɱɟɬɱɢɤ ɫɤɨɛɨɤ 
            if (str[0] == '(')  // ɟɫɥɢ ɜ ɧɚɱɚɥɟ ɫɬɪɨɤɢ ɫɬɨɢɬ ɫɤɨɛɤɚ 
            { 
                br++;   // ɫɱɟɬɱɢɤ ɭɜɟɥɢɱɢɜɚɟɦ ɧɚ ɟɞɢɧɢɰɭ 
                for (int i = 1; i < str.Length; i++)    // ɩɟɪɟɛɢɪɚɟɦ ɨɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ 
ɫɬɪɨɤɢ 
                { 
                    if (str[i] == '(')  // ɟɫɥɢ ɫɢɦɜɨɥ - ɨɬɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ 
                        br++;   // ɭɜɟɥɢɱɢɜɚɟɦ ɫɱɟɬɱɢɤ ɫɤɨɛɨɤ ɧɚ ɟɞɢɧɢɰɭ 
                    else if (str[i] == ')') // ɟɫɥɢ ɫɢɦɜɨɥ - ɡɚɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ 
                    { 
                        br--;   // ɭɦɟɧɶɲɚɟɦ ɫɱɟɬɱɢɤ ɫɤɨɛɨɤ ɧɚ ɟɞɢɧɢɰɭ 
                        if (br == 0)    // ɟɫɥɢ ɫɱɟɬɱɢɤ ɫɤɨɛɨɤ ɪɚɜɟɧ ɧɭɥɸ (ɧɚɣɞɟɧɚ 
ɡɚɤɪɵɜɚɸɳɚɹ ɫɤɨɛɤɚ ɞɥɹ ɫɚɦɨɣ ɩɟɪɜɨɣ) 
                        { 
                            if (i == str.Length - 1)    // ɟɫɥɢ ɷɬɨ ɫɤɨɛɤɚ ɜ ɤɨɧɰɟ ɫɬɪɨɤɢ 
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                                str = OpenBr(str.Substring(1, str.Length - 2)); // ɪɚɫɤɪɵɜɚɟɦ 
ɫɤɨɛɤɢ 
                            else 
                                break;  // ɢɧɚɱɟ ɨɫɬɚɜɥɹɟɦ ɫɬɪɨɤɭ ɧɟ ɢɡɦɟɧɟɧɧɨɣ 
                        } 
                    } 
                } 
            } 
            return str; // ɜɨɡɜɪɚɳɚɟɦ ɩɨɥɭɱɟɧɧɭɸ ɫɬɪɨɤɭ 
        } 
    } 
} 
 
Formula.cs 
 
using System.Collections.Generic; 
 
namespace Dipl 
{ 
    public class Formula 
    { 
        public int FormulaId { get; set; } 
        public string Equation { get; set; } 
        public double Result { get; set; } 
        // ɋɫɵɥɤɚ ɧɚ ɩɟɪɟɦɟɧɧɵɟ 
        public List<Var> Vars { get; set; } 
    } 
} 
 
Var.cs 
 
namespace Dipl 
{ 
    public class Var 
    { 
        public int VarId { get; set; } 
        public string name { get; set; } 
        public double value { get; set; } 
        // ɋɫɵɥɤɚ ɧɚ ɮɨɪɦɭɥɭ 
        public Formula Formula { get; set; } 
    } 
} 
 
Variables.cs 
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namespace Dipl 
{ 
    public class Variables 
    { 
        public Variables(string n, double v) 
        { 
            Value = v; 
            Name = n; 
        } 
        public double Value { get; set; } 
        public string Name { get; set; } 
    } 
} 
 
Token.cs 
 
using System; 
 
namespace Dipl 
{ 
    // ɤɥɚɫɫ ɥɟɤɫɟɦ 
    public class Token 
    { 
        public String action;   // ɞɟɣɫɬɜɢɟ (ɨɩɟɪɚɬɨɪ) 
        public String lec;  // ɫɬɪɨɤɚ 
        public Token parent;    // ɪɨɞɢɬɟɥɶ 
        public Token left;  // ɥɟɜɚɹ ɥɟɤɫɟɦɚ (ɥɟɜɵɣ ɨɩɟɪɚɧɞ) 
        public Token right; // ɩɪɚɜɚɹ ɥɟɤɫɟɦɚ (ɩɪɚɜɵɣ ɨɩɟɪɚɧɞ) 
    } 
} 
 
FormulaContext.cs 
  
using System.Data.Entity; 
 
namespace Dipl 
{ 
    public class FormulaContext : DbContext 
    { 
        public FormulaContext() : base("FormulasDB") 
        { 
            // ɍɤɚɡɵɜɚɟɬ EF, ɱɬɨ ɟɫɥɢ ɦɨɞɟɥɶ ɢɡɦɟɧɢɥɚɫɶ, 
            // ɧɭɠɧɨ ɜɨɫɫɨɡɞɚɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɫ ɧɨɜɨɣ ɫɬɪɭɤɬɭɪɨɣ 
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            Database.SetInitializer( 
                new DropCreateDatabaseIfModelChanges<FormulaContext>()); 
        } 
 
 
        public DbSet<Formula> Formulas { get; set; } 
        public DbSet<Var> Vars { get; set; } 
    } 
} 
 
app.config 
 
<?xml version="1.0" encoding="utf-8"?> 
<configuration> 
  <configSections> 
    <!-- For more information on Entity Framework configuration, visit 
http://go.microsoft.com/fwlink/?LinkID=237468 --> 
    <section name="entityFramework" 
type="System.Data.Entity.Internal.ConfigFile.EntityFrameworkSection, 
EntityFramework, Version=6.0.0.0, Culture=neutral, 
PublicKeyToken=b77a5c561934e089" requirePermission="false" /> 
  </configSections> 
  <startup> 
    <supportedRuntime version="v4.0" sku=".NETFramework,Version=v4.6" /> 
  </startup> 
  <entityFramework> 
    <defaultConnectionFactory 
type="System.Data.Entity.Infrastructure.SqlConnectionFactory, EntityFramework" 
/> 
    <providers> 
      <provider invariantName="System.Data.SqlClient" 
type="System.Data.Entity.SqlServer.SqlProviderServices, 
EntityFramework.SqlServer" /> 
    </providers> 
  </entityFramework> 
  <connectionStrings> 
        <add name="FormulasDB"  
             connectionString="Data Source=.;Initial Catalog=FormulasDB;Integrated 
Security=True;MultipleActiveResultSets=True"  
             providerName="System.Data.SqlClient" /> 
  </connectionStrings> 
</configuration> 
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ɉɪɢɥɨɠɟɧɢɟ Ƚ 
 
ɉɥɚɤɚɬɵ ɩɪɟɡɟɧɬɚɰɢɢ 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.1 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 1 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.2 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 2 
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Ɋɢɫɭɧɨɤ Ƚ.3 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 3 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.4 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 4 
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Ɋɢɫɭɧɨɤ Ƚ.5 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 5 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.6 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 6 
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Ɋɢɫɭɧɨɤ Ƚ.7 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 7 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.8 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 8 
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Ɋɢɫɭɧɨɤ Ƚ.9 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 9 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.10 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 10 
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Ɋɢɫɭɧɨɤ Ƚ.11 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 11 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.12 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 12 
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Ɋɢɫɭɧɨɤ Ƚ.13 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 13 
 
 
 
Ɋɢɫɭɧɨɤ Ƚ.14 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 14 
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Ɋɢɫɭɧɨɤ Ƚ.15 — ɉɥɚɤɚɬ ɩɪɟɡɟɧɬɚɰɢɢ № 15 
 
 
 

